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For All Types 
of Continuous Kilns and Furnaces 


Te high efficiency of the con- 

tinuous types of kilns and furnaces is 

(a bringing them into wider and wider 

NORTON use. And for their high temperature 

| REFRACTORIES zones—where conditions are most 

severe—Alundum Refractories are 
being increasingly used because of: 


— 


1. Resistance to high temperature 
2. Great strength 

3. High heat transfer 

4. Chemical stability 


Alundum Refractories are available in 


NORTON COMPANY the necessary forms, shapes and sizes 


Worcester, Mass. for all kinds of kilns and furnaces— 


New York Chicago Cleveland seodiies pottery, tile and enameled 
R-394-A 


Of Value to You 


is Our 
Long Record 
of 


Plant Proven Dependability 
for 
Constancy in Quality 
due to 


Laboratory Controlled Inspection 
and 
Nature’s Most Uniform Deposits 
of 
Ball, Sagger, Enamel, Wad and Fire CLAYS 


Mined and Sold by 


KENTUCKY-TENNESSEE CLAY COMPANY 
Mayfield, Kentucky 
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CONSISTENTLY dependable 
enamels are essential for 

present day production methods. 

Lusterlite enamels can be relied 

on because every chance for 

variation from high standards is AND 

eliminated by efficient control 

methods. Lusterlite can be de- B O R I C A C I D 

pended upon for the production * * 

of consistently fine ware. 
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PRODUCT CO. OVER 9914% PURE 


Cicero Illinois 


USTERLITE 
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Color and } 
Uniformity. 


Have you seen our new motion pic- 
ture—‘‘MINING FLORIDA CLAYS'’? 
If not, advise us and we will try to 
arrange for you to see this movie of 
the largest clay operation in Florida. 
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EDGAR PLASTIC KAOLIN CO. 
EDGAR BROTHERS CO. 


Home Office Mines in Georgia New York Office 
Metuchen, N. J. and Florida 50 Church St. 
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You are likely to think of the tele- 
phone from your individual point 
of view, as a convenience, as a ne- 
cessity, as a means of transmitting 
to others your own thoughts and 
your own desires. 

But your telephone is of equal impor- 
tance to those who wish to get in touch 
with you. Right uow as you are reading, 
someone, somewhere, may be calling 
you. It may be merely a friendly greet- 
ing ... or news of importance to change 
the course of your life. 

“Have dinner with us tomorrow.”.. . 
The greater part of social goings and 
comings are maintained by telephone. 
“Come quickly! You are needed.”... 
In crises and emergencies the telephone 


is calling You! 


is indispensable. “That contract is en- 
tirely satisfactory.”. .. Wheels of indus- 
try move in direct response to messages 
received by telephone. 

In a moment your telephone may ring. 
It may be a call from across the street, 
across the continent, across the sea. As 
you receive this message, of vital impor- 
tance or mere daily detail, you share in 
the benefits of the great chain of com- 
munication which links up the activities 
of the world. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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THE EFFECT OF PREPARATION AND CALCINATION 
TREATMENT ON THE PROPERTIES OF THE KAOLIN- 
ALUMINA MIXTURES Al,0;-SiO,* 


By Frank H. Rippie 


ABSTRACT 


Calcined mixtures of kaolin and alumina were prepared by grinding for different 
lengths of time and firing the several grinds at different temperatures ranging from 
slightly above dehydration temperature of clay to 1700°C. The X-ray diffraction 
patterns revealed several interesting points relative to the degree of combination of 
the oxides present. 


I. Introduction 


The purpose of this study was to determine the effect of grain size and 
firing temperature on the calcines and the effect of each on the properties 
of a body composition of known characteristics. 

X-ray patterns and optical studies of the fired calcines show the impor- 
tance of the use of the two methods in arriving at accurate conclusions as 
to the degree of transformation of the various calcines. 

The detail of the preparation of the calcines has been stressed with 
considerable emphasis so that the work may be duplicated more easily. 
In many instances, an investigator would have much less difficulty in 
duplicating his own work if the details were followed more closely. 


II. Preparation of the Calcines 


The calcines were made from Edgar plastic (Florida) 
kaolin and grade A bauxite ore concentrates, which 
had been calcined to about 1200°C, furnished by the Aluminum Company 
of America. On account of the purity of the two materials, they were 
compounded in their theoretical proportions of 102 parts (29°) by weight 
of Al,O; and 258 parts (71%) kaolin. 
: Three calcines of the above composition were 
made and ground wet in a pebble mill for three, 
nine, and fifteen hours, and numbered 339, 340, and 341, respectively. 
Past experience had proved that three hours was the minimum time that 
should be considered; nine hours is the normal time of grind, while the 
fifteen-hour grind was added to see whether results would warrant such 
long grinding. 
A charge of 138 pounds of mixture, dry weight basis, was placed in a 
standard rubber-lined ball or pebble mill approximately 28 inches long by 
28 inches in diameter. The ball charge consisted of 532 pounds of round 


(1) Composition 


* Presented at the Annual Meeting, American Ceramic Socrety, Washington, 
D. C., February, 1932 (White Wares Division). 

This paper is part of a thesis presented by the author at Ohio State University in 
June, 1931. Parts of the work have been carried further, and these data are incor- 


porated. 
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sillimanite porcelain balls ranging in diameter from ‘'/s to 1*/s inches. 
These balls were machine-turned and true and occupied a space of 6.2 cubic 
feet. This brought their level up about one-quarter of the radius above the 
trunnion. The mill operated at 39.25 revolutions per minute. The time 
was checked not only by a revolution counter but also by a recording 
tachometer located in the control room. The water for the grind was 
measured as carefully as the other ingredients and was proportioned to give 
the grinding charge the proper specific gravity and viscosity for best results. 

Note: The thoroughly ground charge when finished should be a creamy slip of 
such a consistency as to form a film or coating of reasonable thickness around a pebble 


lifted clear of the charge. The slip should have a specific gravity with a certain optimum 
value. The viscosity should be corrected if necessary by the use of an electrolyte. 


It was necessary to add some NH,OH to reduce the viscosity as de- 
termined in a standard Bureau of Standards viscosimeter.' The specific 
gravity was determined by weighing 100 cubic centimeters. Two mill 
charges of each calcine were made. The following figures show the degree 
of accuracy maintained: 


TABLE I 
Made Jan. 1, 1931 Made March 16, 1931 
Time of flow Time of flow 
Calcine No. Sp. gr. (seconds) Sp. gr (seconds) 
339 (3-hr. grind) 1.269 49*/, 1.268 38?/; 
340 (9-hr. grind) 1.237 36 1.238 45 
341 (15-hr. grind) 1.255 38?/; 1.259 49 


After grinding, the slips were passed over a magnetic separator and 
through a lawn with 120 meshes to the inch. This slip was placed in a 
montejus and forced into a small filter press. The dried filter cakes were 
broken into small pieces, marked, and held for firing. 


Ill. Effect of Grinding upon Grain Size 


To obtain information on the effect of grinding on the particle size of the 
raw mix, the filter cake was examined petrographically. 

Body No. 339 showed individual grains of alumina usually up to ap- 
proximately 0.0003 inch in size, but in addition there were fairly frequent 
solid aggregates of grains between 0.0005 and 0.001 inch. The average 
grain size was probably about 0.0003 inch. 

The clay, chiefly as fairly crystalline kaolin, was usually fine grained, 
but occasionally occurred as books or vermiculites up to sizes as great as 
0.001 inch. 

Traces of other minerals were noted. 

‘Body No. 340 showed a distinctly high proportion of fines and fewer 
large grains or aggregates of alumina. They probably averaged about half 


1 The standard volume used was 210 cubic centimeters. 
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the size of those in No. 339 and not over 0.0002 inch. The clay occurred 
less commonly as vermiculites and books, which occasionally might reach 
0.001 in size. 

The chief result of the additional grinding from 3 to 9 hours appeared 
to be the breaking up of the aggregates more than to reduce the size of 
individual particles, although the latter had also taken place to a noticeable 
degree. 

Body No. 341 was similar to No. 340. There was no pronounced in- 
crease in fines or decrease in the number or size of aggregates, either of 
alumina or clay. The average grain size of the alumina was probably near 
0.0002 inch. The clay was well broken up, as before. 

It was apparent that the first extra six hours of grinding had produced a 
more marked effect than the second extra six hours. The more marked 
change was that the aggregates were broken down rather than a production 
of very much finer individual particles. 

Accordingly, it may be expected that Body No. 340 (9-hour grind) will, 
on account of its finer average-grain size, show more nearly complete 
combination than No. 339 (3-hour grind) at the same firing temperature, 
or will show approximately the same amount of combination of alumina to 
form mullite at a lower temperature than will No. 339. Differences be- 
tween No. 340 (9-hour) and No. 341 (15-hour grind), as shown in the 
calcined bodies, should be much less marked because of the relatively small 
additional grain-size effect produced by increasing the grinding time from 
nine to fifteen hours. 

Subsequent petrographic and X-ray studies of these calcines, as will be 
apparent later, proved this to be essentially true, particularly at and 
above cone 16. 


IV. Firing the Calcines 


Obviously, the important consideration would be the physical and 
chemical character of the final body, if made with a calcine fired below the 
temperature required to develop mullite as compared to the same body 
using a calcine fired to a temperature high enough to develop mullite. 

Note: The temperature at which the final body was fired would, of course, also 
have some bearing on this. It was decided, therefore, to fire the bodies to cone 16'/; 
down (approximately 1425°C) in a regular production Dressler tunnel kiln. In gen- 
eral, clays are thoroughly converted to mullite and glass at about cone 15 so that cone 
16'/,; was selected as probably the lowest temperature where easily observed mullite 
development would take place. 

Based upon previous experience, cones 10 and 12 down were selected as 
low calcining points and cones 20 and 30 as temperatures above the con- 
version point. Firings were also made at cones 17 and 18 to show the 
development. There was hardly sufficient difference, however, between 
cone 16'/; down and cone 18 down to warrant an additional series. This 
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was partly due to the long soaking in the Dressler kiln being more effective 
than the shorter fires at the other temperatures selected. All of these 
firings were made in an experimental kiln. Although considerable care 
was exercised and reasonably long 


000 } soaking was maintained at the 
finishing temperatures, the firing 
could not have the same effect 
mele a as the longer firings. Typical fir- 
sry wr - ing curves of the periodic cycle and 
- s a curve of the Dressler tunnel kiln 
- cycle are shown in Fig. 1. 
ss It was later decided to study 
ee sn the behavior of the calcines when 
ary fired to four lower temperatures. 


These lower temperatures and cone 
equivalents to which the calcines were fired were 630°C (1170°F) cone 
021, 800°C (1470°F) cone 015, 1000°C (1840°F) cone 05, and 1200°C 
(2192°F) cone 6. Small samples of less than 100 grams were used for 
these special firings. 

For firing the larger lots at cones 10, 12, 20, and 30, the calcines were 
placed in shallow layers in saggers fifteen inches in diameter and four 
inches high. A set of cones was placed in each sagger to show any varia- 
tion. 


V. Grinding the Calcines 


After firing, the calcines were crushed finely enough to pass a 10-mesh 
screen and passed over a magnetic separator preparatory to dry grinding. 
All ball mill grinding was done in a uniform manner, the only variable for 
each calcine being length of time of grind to pass a 100-mesh screen. 
Although the grinding was not done with the following results in view, 
and should be repeated for a check, there seems to be a definite trend of 
grinding time which is of interest. Table II shows the time required to 
grind each calcine fine enough to pass through a 100-mesh screen. 


Tas_e II 
Hours Grinp REQUIRED TO Pass 100-MrsH 
Raw batch 

Calcine No, und 

fired to Cone 10 Cone 12 Cone 16 Cone 18 Cone 20 Cone 30 ) 
339 5 4 3 6.5 6 5 3 
340 6.5 5.5 4 9 8 3.5 9 
341 7 6 5 9g 8.5 4 15 


The fineness of grain of the original mixture affected the toughness at 
each particular temperature, the time required for grinding the calcine 
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being increased with fineness of the 
raw batch. The cone 30 calcines were = E 

The effect of the firing temperature * 
on the time of grinding of any one >> s 
calcine seems to vary in a consistent 
way. The time required decreases aaa © 
uniformly with each of the three grinds ae 
in steps from cone 10 through cones re So 
12 and 16'/; down. These times are Bee oO 
noticeably lower than the cone 18 and 
20 fires, indicating some apparent Fag 2 
toughening in the latter two. cE < Se 

The cone 30 fire seems to develop 5 6 
a weakening in the structure. This ra 
might be due to the easier breaking gees 
down of the larger crystals which, no gae 5° 
doubt, would have more pronounced 
cleavage planes. A study of this sort 
or a rattler test on small test pieces 
would prove of value in determining g SRE 
toughness in a body. x: ~ 

oP ERE PE 

VI. X-Ray and Optical Studies 

5 3 3 

The samples studied are shown in & & — 
Table III. All lines observed on the <ee = ae 
films were accounted for by three com- RES eS = 
pounds, mullite, corundum, and cristo- = 3 
balite. 

The prints made from X-ray films re a 
shown in Fig. 2 are so mounted as to Bea 
permit a visual comparison of the a 
patterns from the various samples pay 
with the standard patterns of mullite, 
corundum, and cristobalite. B82 

The prints are arranged in order 
of increased temperature of firing of 
calcine No. 339 (3-hour grind) and bas 
show certain progressive changes due 
to the higher temperatures. These a4 
changes are described separately for BE = 


each of the three compounds present. 
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(1) Laullite The films show no mullite pattern below 1000°C. The mullite 
“ pattern is very weak at 1000° but increases greatly in strength 
at 1200°C. At cones 10 and 12, although stronger, it is relatively weaker 


ALUMINA 


630°C 


800°C 


1000°C 


1200°C 


CONE I! T 


CONE D 


CONE 16 1/3 


CONE I7 D 


CONE 18 D 


CONE 20 D 


CONE 30 D 


MULLITE 


Fic. 2.—X-ray diffraction patterns showing the thermal behavior of mix No. 339. 


than the corundum pattern, while in the remaining samples it is stronger. 
. . The pattern of cristobalite has one line which is much 

(2) Cristobalite 
more intense than the others. This particular line is 


MM MM M 
| M MM 
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visible at the extreme left of the patterns of No. 339, cones 6 (1200°C), 10, 
12, and 

The first two lines of the corundum pattern coincide 
approximately with two of the mullite lines, and are 
of no value in detecting the presence of corundum. The lines marked ‘M”’ 
are especially important in revealing the presence of corundum when mixed 
with mullite. Although lines marked ‘““M’’ and “C’’ are also mullite lines, 
the latter are weak, and the presence of corundum gives them an abnormal 
intensity. Lines “‘C” do not coincide with mullite lines, and are especially 
useful. The progressive decrease in the intensities of these lines, and 
their complete disappearance before cone 30 is reached, is evident. 


(3) Corundum 


ALUMINA 


339 CONE 18 


340 CONE 18 


341 CONE 18 


MULLITE 


Fic. 3.—X-ray diffraction patterns showing the differences in the thermal be- 
havior between mix Nos. 339, 340, and 341 at cone 18. 


In addition to the disappearance of cristobalite and corundum at higher 
temperatures, there are certain differences in behavior between Nos. 339, 
340, and 341, as shown in Table III and Fig. 3. For example, corundum 
disappears at cone 18 in No. 341, is faintly present at cone 18 in No. 340, 
and is still strongly present at cone 18 in No. 339. This clearly demon- 
strates the importance of a definite grinding time in production procedures. 

The tabulated measurements made from the original films, which are 
clearer than the prints, confirm this. They also show that the corundum 
disappears in calcine No. 341 (15-hour grind) at cone 18, while in calcine 
No. 340 (9-hour grind) it requires cone 20, and in calcine No. 339 (3-hour 
grind) it is still present at cone 20. 

The low-fire patterns (Fig. 2) show interesting changes. The most 
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TaBLe IV (continued) 


Catcine No. 340 (9-hour grind) Catcine No. 341 (15-hour grind) 

Cone 16'/3 Cone 18 Cone 20 Cone 18 
410 Cr a a a 

341 MC 341 MC 341 M 340 M 
288 M 289 M 288 M 289 M 
269 M 270 M 269 M 269 M 
254 MC 254 M 254 M 255 M 
243 M 243 M 243 M 243 M 
238 C a a a 

228 M 228 M 228 M 228 M 
221 M 222 M 221 M 221 M 
212 M 212 M 212 M 212 M 
208 C a a a 

188 M 188 M 188 M 188 M 
184 M 183 M 184 M 184 M 
180 M 180 ? 180 M 179 M 
174 C a a a 

170 M 170 M 170 M 170 M 
160 MC 160 M 160 M 160 M 
152 M 152 M 152 M 152 M 
146 M 146 ? 146 M 146 M 
144 M 144 M 144 M 144 M 
140 MC 140 M 140 M 140 M 
138 C 138 ? a a 

133 M 133 M 133 M 133 M 


marked change appears to be between 1000°C and 1200°C (cones 05 to 6). 
This is significant in the breakdown of kaolin with the resulting formation 
of mullite and cristobalite. No cristobalite line and only a single doubtful 
mullite line are found at 1000°C, while both of these are strongly developed 
at 1200°C. It is interesting to note that it is definitely mullite and not 
sillimanite which is formed at this temperature. 

Although kaolin was originally present in these calcines in large amount, 
there is no indication of its presence from the X-ray pattern. This seems 
to verify the work of Paul F. Kerr,? who reports that above 500°C kaolin 
becomes noncrystalline. 

Apparently above 1200°C the clay dissociates into mullite and cristo- 
balite, and as the temperature increases, the cristobalite combines with the 
alumina already present to form increased amounts of mullite. This is 
indicated by the fact that as the cristobalite lines grow weaker so, also, do 
the alumina lines, and simultaneously the mullite lines grow stronger. At 
the same time, some of the cristobalite probably combines with small 
amounts of alkalis and alkaline earths present with the clay to form a glass. 
Thus at higher temperatures all the isotropic material observed petro- 
graphically is a glass, and the excess alumina present reacts with part of the 
silica in the glass to form mullite until all alumina has combined. 

A comparison of the X-ray patterns and petrographic studies is of 
considerable value, as one often supplements the other. For example, in 


2 U.S. Geol. Surv., Professional Paper, No. 165-E. 
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calcine No. 339 cristobalite is too fine grained and too poorly crystallized 
to be definitely discernible with the microscope, but appears like a glass. 
It is clearly shown in the X-ray pattern. On the other hand, in calcine No. 
340, fired to cone 20, the microscope detects a few crystals of corundum 
still present, but the number is too small to be detected by the X-ray. 

Below are tabulated the measurements of the films. The results are 
expressed in hundredths of Angstrém units, and indicate the interplanar 
spacings for the various crystal planes which give rise to the reflections. 
The spacings for mullite and corundum are given first, and following these 
are the measurements from the various samples. After each measurement 
is a letter indicating which compound is responsible for the reflection (see 
Table IV). 


Vil. Petrographic Studies 
(A) Calcines Fired to 630°C 


These calcines differ only in average grain size of the particles, particu- 
larly the alumina. The latter is present as rounded or irregular crystalline 
grains, showing the characteristics of alpha corundum. It is very abun- 
dant, perhaps 35 to 40%. The most abundant constituent is kaolin or a 
related clay mineral in the form of grains, plates, and occasional vermicu- 
lites. Its index is approximately 1.53, which is low for the kaolin 
minerals as given by Ross and Kerr. It may indicate a partially de- 
hydrated product. There are no data on this, since Ross and Kerr do not 
mention optical properties of partially dehydrated clay minerals. 

There are a few quartz grains and rather numerous shreds of muscovite. 
These are all small in size and do not amount to much in total percentage. 
Like the kaolin, their indices are a trifle low for normal undehydrated 
muscovite. 

All of the calcines show the same general characteristics, except that the 
alumina becomes smaller in average particle size from Nos. 339 and 341, 
as would be expected from the grinding. 


(B) Calcines Fired to 800°C 


Here also the calcines are similar except for the diminution of average 
grain size from Nos. 339 and 341. 

The clay substance present is generally similar to that in the 630°C 
calcines, except that it is probably decomposed to a slightly greater degree 
since the doubly refracting plates and vermiculites are not as common. 
The supposed mica.also is less commonly encountered; otherwise they are 
similar to corresponding calcines at the lower temperature. Thus there are 
slight indications of changes which might be expected to accompany the 
higher temperature. 
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(C) Calcines Fired to 1000°C 


Again the three calcines are similar except in grain size. 

The kaolin has apparently dehydrated to a substance without double 
refraction or crystallinity, having an index of between 1.55 and 1.56. 
There is much corundum, as is to be expected, and traces of quartz. No 
muscovite can be detected. Any of it originally present has probably de- 
hydrated to a noncrystalline substance which is unrecognizable and which 
probably is similar in appearance to the dehydrated clay. There is no 
petrographic evidence of the latter having broken up into mullite or 
alumina, plus silica. It appears to exist as fine-grained, non-crystalline 
masses. Neither is there any evidence of combination between the clay 
and the alumina at this temperature. 


(D) Calcines Fired to 1200°C 


In these, the kaolin has thoroughly decomposed to an aggregate having 
an index of about 1.57. High magnifications show slight indications of the 
presence of two constituents, one lower in index and the other higher. 
Both are far too minute to identify positively. Presumably they represent 
the breakdown of the kaolin into mullite plus silica, or alumina plus silica. 
There is also the possibility of sillimanite plus silica. The X-ray patterns 
show that this is not so. There are traces of quartz and much corundum. 
There is still no indication of reaction between the kaolin and the corundum. 

Petrographic study shows no evidence of reaction between the clay and 
alumina. 

Judging from the indices of the clay, some sort of change has occurred in 
it at the lowest temperature, but this has not resulted in loss of crystallinity. 
The change is more marked as the temperature rises, and at 1000°C prac- 
tically all of the clay seems to have been decomposed, but without petro- 
graphic evidence of the formation of mullite. 

Quartz is present in small amounts at all temperatures. 

Something resembling shreds of muscovite, probably slightly altered as 
in the case of the kaolin, is present at the lower temperatures but at 1000°C 
it has been decomposed. 

In the X-ray patterns, alumina will be found in all. Something re- 
sembling kaolin probably should be present at 630°C and 800°C, but not 
at 1000°C. A pattern like that of muscovite might be found below 1000°C, 
but the total amount of supposed muscovite may be too small to have an 
effect upon the films. Quartz is probably never present in sufficient 
amounts to register a pattern. 


(E) Calcines Fired to Cone 16'/; through the Dressler Kiln 


This shows a groundmass of intergrown crystals of 
mullite, usually elongated in form and not over 
0.0002 inch long, mixed with abundant glass. 


(1) Calcine No. 339 
(3-hour grind) 
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They generally show no definite orientation, although occasionally aggre- 
gates crossing at 60 degrees may be seen. Embedded in this groundmass 
are numerous grains of high index and weak double refraction and of 
elongated and irregular to platy form up to a maximum size of 0.0003 inch. 
They are often in aggregates of small grains, but usually occur as isolated 
grains. Their index can be traced to slightly above 1.74, but in 1.76 liquid 
they can not be found. This is practically positive indication of uncom- 
bined corundum, probably amounting to between 15 to 20% of the body. 
(2) Calcine No. 340 The number of pains of corundum here is smaller 
(9-hour grind) than in No. 339; their size is also smaller on the 
average. They are still abundant, probably 
being about 10% of the body. Miullite seems to be more abundant, but 
the crystals do not seem to be appreciably larger. Glass seems to have 
decreased. The additional six hours of grinding seems to have caused 
faster reaction and combination, although the latter is far from complete. 
(3) Calcine No. 341 This differs. but little from No. 340. The in- 
(15-hour grind) crease in grinding time from nine to fifteen hours 
does not seem to have been nearly so effective as 


that from three to nine hours. 
(F) Cone 17. Experimental Kiln No. 5 

: This contains as much or more corundum, having 
(1) Caleine Ho. 389 the same shape and size as in No. 339, cone 
16'/;. The other constituents appear to be the same. The longer time of 
fire in the case of cone 16'/3, Dressler kiln firing, seems to have nearly 
counterbalanced the increased temperature in this body. 

, This shows much less corundum than No. 339, 
(2) Calcine No. 340 and mullite has increased and glass has decreased. 
The effect of grinding seems to have been about the same as in the corre- 
sponding bodies at cone 16'/3. 

, There is very little difference between this and 
(3) Calcine Ho. 341 No. 340. The effect of increased grinding has 
been very small. 

(G) Cone 20. Experimental Kiln No. 4 

, This shows mullite crystals, still usually not over 
(1) Calcine No. 399 0.0002 inch in length, but they average a trifle 
larger than in the previous firing. The glass composes probably about 
50% of the body.. Corundum is present in form and development corre- 
sponding to that in similar grinds fired at lower temperatures, but here 
the grains average smaller in size and are less abundant. The amount 
present is perhaps about 10%. 

. This shows only a very little corundum occurring 
(2) Calsine Be. 340 as small grains or very rare aggregates of grains. 
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The mullite shows crystals of about the same size but has increased in 
amount, with glass decreasing. Again the effect of the additional grinding 


is pronounced. 

This shows only traces of corundum, which occurs 
(3) Colstne me. O61 as small occasional grains. The mullite may 
average a trifle greater, but the difference is not marked. Glass is less 
abundant, and distribution of the crystals through it is more uniform. 
The glass probably amounts to about 30 to 40% of the body. 


(H) Cone 30. Experimental Kiln No. 5 


' This shows complete combination of the corundum 
(1) Calsine Se. 389 to form mullite. The body consists of about 
15 to 20% of glass, the remainder being well-formed crystals of mullite, 
elongated to square in outline, up to 0.0005 by 0.0002 inch in size but 
usually smaller. 


(2) Calcines No. 340 and No. 341 These seem to be identical with 


No. 339. 


VIII. Summary and Conclusions 


(1) The calcines fired at cone 16'/; showed free corundum, and those 
fired at lower temperatures showed much more free corundum. 

(2) None of the calcines examined showed any uncombined clay. All 
clay had either dissociated into aggregates of mullite crystals and glass 
(sometimes showing intergrown needles of mullite at 60 degrees to each 
other) or at least part of the excess silica glass formed by the dissociation 
had combined with some of the free alumina or corundum to form addi- 
tional mullite. These dissociation aggregates are, of course, no longer clay, 
but are an entirely different substance or product. 

(3) Free corundum (uncombined alumina) is present in all calcines 
in varying amounts including those fired at cone 20. In the latter calcines, 
it has almost disappeared in the nine- and fifteen-hour grinds. Only the 
cone 30 firings show unquestionably complete combination of the corun- 
dum. 

(4) The effect of increasing the grinding from three to nine hours is 
marked in all calcines examined, except at cone 30. The increased com- 
bination of the corundum to form more mullite is more pronounced than the 
effect in increasing the size of the mullite crystals. The effect of increasing 
the grind from nine to fifteen hours is much less marked, and appears to be 
practically wasted effort in this particular experiment. At lower tempera- 
tures it might have a more pronounced effect, although this is doubtful. 

The glass in the calcines, or a part of it, is in the form of exceedingly fine 
crystals of cristobalite. This has been confirmed by the X-ray studies. 

Neither the X-ray nor petrographic evidence is conclusive or entirely 
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satisfactory. The X-ray evidence of the presence of kaolin, or related 
minerals, rests upon one line only, and this line also coincides or very nearly 
coincides with the strongest line for quartz and muscovite. Petrographic 
evidence of what has happened to the kaolin is probably more nearly reli- 
able and accurate at the lower temperatures than that from the X-ray 
films. Only at 1200°C does definite formation of mullite seem to appear. 
McVay and Thompson’ report the formation of mullite from Georgia and 
English A-1 clay as being evident at 950°C. This article is of historic 
interest and contains much original technical information. In general, 
the writer’s work agrees with their findings. 

It also seems evident that our knowledge of the inter-relationships 
between the temperature and the loss of water in the kaolin minerals, and 
the X-ray patterns and changes in optical characteristics, is not yet clear 
and might bear further investigation. 


(A) The Bodies 


Certain calcines selected on the basis of their mullite development were 
incorporated in porcelain bodies and their physical properties studied. 
These bodies were all prepared under standard conditions which have been 
used in the preparation of several thousand bodies, many of which have 
later been used in production. This has made it possible to interpret the 
results of the tests with a reasonable degree of accuracy. 

Various bodies were weighed out in 1400-gram charges and ground nine 
hours. After grinding, each body was lawned through a 120-mesh lawn 
and sufficient water was removed to make the body plastic and suitable for 
forming. The bodies were aged two days and then hand-wedged and 
thrown on a potters’ wheel into blanks 1 inch in diameter and 3 inches long 
with a bore of '/\« inch through the long axis. These pieces were carefully 
dried, turned in the dry condition into suitable test pieces, and were dipped 
in a standard glaze. The bodies were fired together at cone 16'/; down 
in a Dressler tunnel kiln under carefully controlled conditions. 


(B) Properties of the Final Bodies 


Three tests are of value in determining the physical properties of bodies 
of this sort, namely, impact, heat shock, and dielectric values at increased 
temperatures. 

The impact is determined by placing the glazed test bar in 
a suitable support in a horizontal position with one end 
projecting free a definite distance and dropping a four-ounce weight against 
the free end of the porcelain. The drop is measured in inches. The first 
drop is from a short distance such as 4 inches and it is increased an inch at a 


(1) Impact 


3 T. N. MeVay and C. L. Thompson, ‘‘X-Ray Investigation of the Effect of Heat on 
China Clays,” Jour. Amer. Ceram. Soc., 9 [11], 829 (1928). 
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time until the piece shatters. Several pieces of each body composition are 
tested and averaged. 
(2) Heat Shock The heat shock test is made by placing the test 
pieces on pins in a horizontal position like extended 
spokes around the circumference of a wheel, so timed and revolved that the 
end of each test piece is automatically moved over a Méker burner flame 
and held there for sixty seconds. The wheel is then advanced a sufficient 
distance to bring another test piece into position over the burner. There 
is an air jet so arranged as to keep the next test piece cool up to the time it is 
advanced to the point over the burner. All conditions are carefully 
controlled. Each piece is tested every 25 minutes through a 24-hour cycle. 
The hot dielectric test is of particular importance 
if the bodies are to be used as spark plug cores or 
some other similar purpose but it is not recorded here. 
(C) Results 

The impact tests are summarized in Table V. In studying the impacts 
in these tables it should be kept in mind that the highest grade triaxial 
bodies (flint, feldspar, clay mixtures) in normal use would have mechani- 
cal strengths averaging about one-third as much, that is, perhaps 6 to 7 
inches. Their heat shock resistance would be poor, and it is doubtful 
whether any of them would pass through one cycle without cracking. A 
report of the heat shock tests is not shown, as all pieces went through 
this test without failure. 


(3) Hot Dielectric 


TABLE V 
SuMMARY TABLE SHOWING IMPACTS IN INCHES OF FINISHED BopIEs 


Hours of grind 


Raw calcine batch Temperature in cones to which the calcines were fired 
10 12 16'/; 20 30 
3 U.F.* U.F 20.3 inch 23.8 inch 25.1 inch 
22.5 “* 20.5 
15 23.5 22.4 


* U.F. means under fired. 


These impacts show a degree of uniformity that would indicate that as 
long as there is reasonable mullite development in the calcine a good 
body can be made. They also show that with the calcine ground 
three hours the mechanical strength of bodies increases with increased 
calcination temperature of the calcine. In all of the bodies tale was 
used as a flux, and the amount used was purposely made high. A smaller 
amount of talc would show a wider variation in maturity of the final bodies. 


Grateful acknowledgment is extended to Joseph A. Jeffery, presi- 
Acknowledgment dent of the Champion Porcelain Company, for permission to do this 
work in its laboratories, to A. B. Peck and Louis S. Ramsdell for the petrographic and. 
X-ray work, and to A. S. Watts for many helpful suggestions. 
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ELECTRICAL RESISTIVITY OF SPECIALIZED REFRACTORIES* 


By E. Waite 


ABSTRACT 


Tests were made of the electrical resistivity of, twelve commercially used special 
refractory brick at temperatures up to 1300°C. Standard 9-inch brick were tested 
using apparatus which is standard equipment and readily obtainable. Temperature 
lag was eliminated by constant heating over a prolonged period of time at given tem- 
peratures. Results obtained indicate a decrease in resistivity with prolonged heating 
for some classes of refractories. 

Those refractories composed of minerals of the same petrographic classification 
appear to undergo the least change. 


I. Introduction 


Study of the literature of this subject reveals considerable data that can 
be applied only indirectly to commercial problems. In the Bibliography 
attached the referencest most relevant are Henry,'? King,” Stansfield, 
et Hartmann, ef al.,* and Werner.* 


Hartmann® has been the standard reference for many years for specialized refrac- 
tories. His work was conducted under reducing conditions in an electric carbon core 
resistance furnace. 

Henry" used an atmosphere of nitrogen which is not frequently encountered. 

King,” using an electric wire resistor-type furnace, approached the closest to actual 
conditions, but a more neutral atmosphere than would be encountered commercially 
was provided. 

Werner® has made an admirable study of the resistivity of pure oxides, together 
with some of the silicates. He has found a straight-line relation between the logarithm 
of specific electrical resistance and the reciprocal of absolute temperature in several 
cases. His temperatures were in the range of 600 to 1600°C. His specimens were 
made especially for the work. 

Werner also shows alumina to be a better insulator at high temperatures than mag- 
nesia, lime, or fired kaolin. As is to be expected his work shows no exception to the 
rule that the specific electrical resistance increased with increase in per cent pore volume. 

Werner, as well as other investigators, shows a marked decrease in resistance for 
magnesia at the higher temperatures. At 1200°C there is an indication of a strong 
change in the curve and again between 1500° and 1600°. He attributes this to the 
nature and quantity of the flux present. Other investigators make similar claims 
accounting for this characteristic due to the nature of the bonding material and the 
conditions of firing. 

It is appreciated that most electric furnace installations operate under reducing 
conditions; however, the increasing use of the induction furnace presents the problem 
of the electric conduction of refractories under neutral and oxidizing conditions. 


Nore: A clarification of the subject-matter might not be amisshere. Resistivity, 
either electrical or thermal, is the reciprocal of conductivity. Electrical resistivity 
(or conductivity) is, however, vastly different in refractories and glasses from thermal 
conductivity. 

The conduction of heat means the transfer of molecular agitation from one place 
to another. The conduction of electricity means the transfer of an electric charge, 
4.é., Tee passing of electrons or ions (atoms in an electrified state) from one place to 
another 

In metal, electrical conduction is mainly by electrons, and does not involve the 
movement of ions. Thus in a copper wire the atoms stay put but a dense cloud of 
electrons travels among them under a potential gradient. 

In metal, heat is also mainly conducted by the electrons because they move so fast 


* Presented at the Annual Meeting, American CERAmic Society, Washington, D. C., 
February, 1932 (Refractories Division). Received May 18, 1932. 
t Footnote numbers refer to reference numbers in Bibliography, p. 608. 
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and transfer kinetic energy from one 
molecule to another faster than the 
molecules can do it. In consequence 
good electrical conductors are good 
thermal conductors in metals. 

In refractories and glasses, conduc- 
tion of electricity is electrolytic, that 
is, the electrons are hitched to atoms; 
the migration is very slow. The cum- 
bersome ion can only wiggle slowly 
through the maze of close-packed atoms. 

Accordingly, in refractories and 
glasses, jostling of one atom by its 
neighbor transfers molecular agitation 
faster than ions can carry it. There- 
fore no relation between electrical con- 
ductivity and thermal conductivity is 
expected. 

For such materials, electrical conduc- 
tivity increases rapidly in the vicinity of 
200°C, but thermal conductivity does 
not vary a great deal. 


II. Purpose 


This work was undertaken to 
determine the electrical resistivity 
of refractory brick as near to 
commercial operating conditions 
as possible. As some special 
refractory brick have a glazed 
surface and others have a dif- 
ference in their surface charac- 
teristics due to method of manu- 
facture, standard stock shapes 
therefore have all the characteris- 
tics encountered in actual practice. 
All of these points must be taken 
into consideration when refrac- 
tories are put to use. Previous 
investigators have frequently neg- 
lected this point and have tested 
for the most part specially pre- 
pared specimens. 


Ill. Brick Tested 
Brick No. 1 is a_ high-grade 
fireclay brick of medium firing. 
Brick No. 12 is a brick from the 
same manufacturer, but fired 
somewhat softer than brick No. 1. 
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680 
710 
561 
43 
193,000 92,600 8,880 2,082 
4.5 
397 


1,410 

14,000 5,700 2,360 
893 

26,000 9,930 3,680 
53 
5.8 
393 
831 


2,310 


89 


2,640 
1,530 


2,060 


4,310 


7,300 
6,125 
20,000 
2,805 
240 
240 
3,070 


50,000 


ll. 


1000°C 1100°C 1200°C 1300°C 


710,000 365,000 60,600 11,500 


900°C 
13,400 
24,500 
49,000 
9,430 
430 
1.157 meg. 
36 
2,285 
362 
7,700 


92,000 


1.33 meg. 


19,600 
147,000 
91,500 
33,190 
214,500 
815 
5.15 meg 
62 
4,980 
722 
12,900 


4.36 meg 


700°C 
35,000 
429,000 
219,000 


140,000 
i41 
12,000 
992 


1.102 meg. 
20,700 


32.20 meg 
18.12 meg. 
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TABLE II 
17,850 


600°C 
105,000 
367,500 
854,000 
8 50 meg 
1,760 
85.47 meg. 


1.275 meg. 421,000 
1,715 


ELECTRICAL RESISTIVITY 
90.70 meg 
68,000 


(Ohms per cubic centimeter) 


500°C 
183,500 


735,000 


592 


35,000 


3,225 


120,000 


8.54 meg. 
24.8 meg. 
4,480 

> 100 meg. 
> 100 meg. 


400°C 
1.66 meg. 
4.50 meg. 
90.0 meg. 
8,850 


270,000 


300°C 
1.346 meg. 857,000 


2.45 meg. 
9.56 meg. 
> 100 meg. 
1.24 meg. 


51,000 


Data are in terms of ohms per cm.*, except where megohms are noted. ) 


Description 
(low iron magnesite) 


Mullite (bonded) 
Silicon carbide 


Fireclay brick 
Fireclay brick 
Periclase 


9 Chromite 
7 Magnesite 


8 


(NoTE: 


1 
3 


12 
5 Cast mfillite 


10 Crystalline AlzO; 


11 


‘Brick 
No. 


Brick No. 11 is a bonded mullite 
brick fired at cone 20. Brick 
No. 5 is electrocast mullite, 
supposedly nonporous; the 
small percentage. of pore 
volume, however, shown in 
Table I comes from _ small 
pockets or gas holes originating 
from casting in the molten con- 
dition. Brick No. 10 consists 
of crystalline (fused) alumina, 
clay bonded and fired above 
cone 20. As may be seen from 
the analysis it is low in bond 
clay. Brick No. 9 is typical 
chromite brick such as are used 
in steel furnaces, as is No. 7, 
a standard steel furnace mag- 
nesite brick. Brick No. 8 is a 
high magnesia, low iron, special 
periclase brick. 

Brick Nos. 3, 2, 4, and 6 
are commercial glazed silicon- 
carbide brick, No. 3 from one 
manufacturer and the other 
three from another. The his- 
tory of the last three was 
definitely known, being manu- 
factured from the same lot of 
raw material with different 
densities due to the pressure 
applied in the press and the 
process of manufacture. 
Number 3 was secured from 
stock. 

Specific gravity was deter- 
mined by the pycnometer 
method on pulverized speci- 
mens taken on an average 
through the brick, as some 
surface sampies gave erratic 
results due to characteristics 
previously mentioned. Bulk 
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density and pore volume were calculated from actual weight and volume 
of specimens. 


IV. Method 


The brick were mounted in the furnace as shown in Fig. | in an upright 
position similar to Hartmann’s method. Natural gas, however, was used 
for heating, with a gas-mix blower of approximately 4 ounces pressure. 
The furnace was constructed with a baffle wall in front of the burner 
port, so as to get a swirl of the flame around the brick, thus heating the brick 
uniformly as much as possible. The temperature of the brick was deter- 
mined by means of a chromel-alumel couple inserted in a '/,-inch hole in the 
side of the brick so that the junction of the couple was in the exact center. 
A porcelain sleeve was fitted tightly against the 
brick and around the couple. A platinum, plati- 
num-rhodium couple made contact with the out- 
side of the brick. Neither couple was allowed 
to touch the furnace wall so as to prevent parallel 
circuits. Readings were taken when both couples 
read close to the same temperatures, showing the 


specimen to have attained a constant or nearly con- Thermaaripies [| nome 

It is not to be assumed that the temperature in | | r 

the small hole would register exactly the tempera- == | 

ture of the inside of the brick if it were solid; more- ma El a 

over, the electrical resistance of the brick with the | cape ctctrates anipintes 


hole in it is increased. With the precautions taken, 
the errors thus introduced should be minimized. 

The difference between the two couples at the highest temperatures was 
kept within a maximum of 30°C. Frequently, however, this difference 
was only 10°C. The resistance was measured across the graphite 
contacts. The contact and conductor resistance of the circuit was less 
than '/, ohm at room temperature. Graphite paste was applied at all 
contact joints. Oxidizing atmosphere was maintained by so adjusting 
the gas flame that no yellow or reducing flame was present, and then 
by increasing the quantity of air at the mixer. The fact that the graphite 
contacts burn away rapidly substantiates the oxidizing nature of the flame. 
At no time and in no part of the furnace was there evidence of yellow 
reducing flame. Due to this rapid burning of contacts it was necessary 
to coat the exposed graphite surface with a glaze. This protected them 
enough for one test, but they usually oxidized under the glaze on cooling. 
When the gas flame was shut off a current of air was allowed to filter into 
the furnace during the cooling period to prevent any reducing gases from 
remaining in the furnace. 


Fic. 1.—The furnace. 
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V. Apparatus and Description of Tests 

The following description is given of the instruments used for determin- 
ing the electrical resistivity: 

A megger insulation testing instrument, called a bridge megger, manu- 
factured by James G. Biddle Company, was used for the higher ranges. 
This is the usual instrument for testing the resistivity of electrical insula- 
tion and operates by means of a hand crank and small generator, giving 
about 500 volts d.c. Readings were made by use of an ohmmeter which 
is integral with the machine. As high as 100 megohms, and as low as 
10,000 ohms can be read with this machine. Two different meggers were 
used and checked fairly well. There was some trouble, however, with 
polarizing effect. These instruments are supposed to be true ohmmeters 
and therefore give direct readings similar to a voltmeter. Hartmann‘ 
tried an instrument similar to this, but discarded it due to polarizing effect. 

In the type of instrument used there are two possibilities of error. In 
some of the older instruments it was not possible to obtain constant read- 
ings due to the method of generating the current. The crank was turned 
by hand, direct geared, and it was difficult to obtain constant speed in the 
generator. In the newer instruments this is taken care of with a clutch so 
that constant speed is easily attained. 

The other possibility of error, and the one that Hartmann refers to as 
polarizing effect, is due both to the electrostatic capacity of the specimen 
under test and surface leakage in the instrument itself when heavy currents 
are used. Hartmann experienced this difficulty with silicon-carbide brick, 
and the same effect was noticed in the present work. These surges pass 
through the moving element of the true ohmmeter and cause the pointer to 
fluctuate accordingly. It is evident that silicon-carbide brick have a fair 
amount of electrostatic capacity ; consequently variation in generator volt- 
age caused by change in speed in the generator cause surges of current into 
and out of the electrostatic capacities. 

For the lower range a Leeds & Northrup slide wire ohmmeter was used. 
This measures from */, to 30,000 ohms with limit of error within 1%. 
It is of the galvanometer type with ratio plugs. Readings on this in- 
strument were taken up to 100,000 ohms. Between 10,000 ohms and 
100,000 ohms two sets of readings were made, one on the megger and one on 
the ohmmeter, usually checking within 5%. 

The ohmmeter operates on a 6-volt dry cell. This voltage is exceedingly 
low for tests of this sort. The results obtained, however, not only seem to 
check work of previous investigators when testing similar materials but 
give, in a good many instances, lower results which would indicate that 
this voltage is sufficient and that a fair degree of accuracy must have been 
attained. 

There was little polarizing effect with the ohmmeter due to the manner 
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of connecting this current supply through con- 
tact switches. Both pyrometers were checked 
by the manufacturers before using and were 
within 4°C of each other at 1200°C. 

One of the first difficulties encountered was 
the fact that some brick first increased in 
resistivity and then decreased with gradual 
increase in temperature. This point was in- 
vestigated and was attributed to pore mois- 
ture, as on retest this bump in the curve was 
eliminated. This peculiarity did not exist for 
dense glazed silicon-carbide brick, the cast 
mullite, or chrome brick. It did, however, 

1G. 2.—Electrical resis- 

persist for most other samples even when _ tivity of silicon-carbide brick 

ea meee allowed to stand in BA. Ist heating; 2B, 2nd 
|) the laboratory be- 

tween tests. This peculiarity was not noticed, 

however, if the specimen was kept above 200° 


: \12 ! for some time before the test. It was most 
prevalent in the magnesite brick (No. 7). 


The pressure applied to the top contact was 
varied from 30 up to 200 pounds. No appre- 
ciable change in the initial resistance of the 
circuit was noticed. 


VI. Data from Tests 
Degrees C 
The data from the readings taken are plotted 


Fic. 3.—Electrical resistivity jin the curves numbered the same as the speci- 
of fireclay brick. 
mens and are sum- 
marized for convenience and brevity in Table vs 
II (see also Figs. 2, 3, 4, 5, amd 6). Those 
readings where constant temperatures were 
obtained only are given. 

Tests were made holding the furnace for 
periods of close to one hour within a range 
of 100°C and for one-half hour within a range 
of 5° of the two pyrometers. Check readings 
were obtained by allowing the temperature of 
the specimen to become constant on both 
ascending and descending scales. It was most 
difficult to obtain this constant temperature 
with the magnesite brick, and especially be- aie itd tne. 
tween 1200°C, 1300°C, and slightly over line alumina brick. 
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1300°C, where both of the magnesite brick tended to develop a decided 
decrease in resistivity. Burt-Gerrans and Kerr,’ as well as Werner*® 
encountered similar difficulties. The logarithmetic resistivity curve at 
this point shows a pronounced dip (see 7 and 8, 
Fig. 7). Collaborating with another investigator 
using different instruments and different equip- 
ment on the same brick, similar results were 
obtained. 

Hartmann® showed different electrical conduc- 
tivities for heating and cooling. This has been 
found to be definitely due to lack of constant tem- 
perature throughout the specimen. In the pre- 
liminary experiments leading up to this work, 
similar conditions were encountered. By main- 
taining constant temperature throughout the speci- 
men this difficulty was entirely eliminated. 


Megohms per cm? 
4 


Fic. 5.—Electrical re- 
sistivity of magnesite 
brick. 


VII. Discussion of Results 


Comparison of the results obtained has been 
made with the work of several investigators noted in the Bibliography 
attached. Results are uniformly lower, due no doubt to the fact that 
commercial products and not the pure materials were tested. This my be 
attributed not only to the chemical purity of the specimens, but also to the 
physical state and in particular to the physical condition of the surfaces. 
Hartmann has shown that with continued 
heating of sdme refractories, and especially 
silicon carbide, a decrease in resistivity is ob- 
tained. The work done indicates that this is 
true, especially with the silicon-carbide brick 
having glazed surfaces (see Fig. 2, curves 2A 
and 2B). This may undoubtedly be attributed 
to the glaze reacting with the body of the 
brick. Electrical resistivity would be expected 
to decrease with prolonged heating at high 
temperatures until the point is reached where 
oxidation attacks the silicon carbide, convert- ' mi 
ing it to silica, when resistivity would tend '' one ey 
to increase. A similar effect was indicated 
with the firebrick, chrome, and magnesite samples, but to a much less 
extent. Optical examination of these shows a higher vitrification on the 
outside of the brick. 
Werner’s statement that alumina is a better insulator than magnesia 
is not substantiated in the present investigation of commercial refractories 
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The physical and chemical characteristics of commercial crystalline alumina 
refractory are such as to make it more conductive than the pure material. 

The increase in pore volume of silicon-carbide brick for increase in 
resistivity with brick of identical chemical composition is shown by brick 
Nos. 2, 4, and 6 (Table I, pore volume). The decrease in electrical 
resistivity of silicon-carbide brick of approximately the same pore volume 
with increase in silicon-carbide content is shown by brick Nos. 3 and 4. 
These results are of course to be expected. The porosity of the cast 
mullite brick is supposed to be zero; irregularities, however, on the surface 
and small pockets in the brick itself make this determination unreliable. 

The curves on Fig. 7 were plotted by using the equation of Rasch and 
Hinrichson* in which log W = (V/T) + C, where W = resistivity, T = 
absolute temperature, and V and C are constants. 

In the case of the mullite brick this law seems to hold as the curve 


71G. 7.—Electrical resistivity of specialized refractories. 


approaches a straight line. This is to be expected as the minerals 
involved are all of the same petrographic classification. There is a 
noticeable decrease or dip in the curve during the higher ranges with the 
silicon-carbide and chrome refractories as well as some of the others. 
This is believed to be due to the outside glaze on the brick carrying an ap- 
preciable amount of current. 

The marked change in the slope of the resistivity curves (Nos. 7, 8, 
Fig. 7) for magnesite indicated by other published investigations persists 
here. Hartmann® comments on this and shows similar curves for both 
chrome and magnesite. In the present work the curves for the chrome 
brick were uniform. Thus far no definite conclusion has been reached on 
this point. This condition may be attributed to some change in crystal 
structure and further work on magnesia refractories would be very interest- 
ing. 

Refractory materials, strictly speaking, consist of two phases, one solid 
and one disperse, or as often termed, the glassy phase and the aggregate. 


* Z. Elektrochem., 14, 41 (1908) 
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Their electrical properties must therefore be a mechanical mixture of the 
properties of these two phases. In addition, the electrical resistivity of 
commercial refractories varies with the intimacy of contact of the two 
phases and with the difference in surface characteristics due to practical 
methods of manufacture. 

Expressed mathematically, 

W=a+t+ 8 + + 8) + Se 

Where a is the electrical resistivity of the aggregate; 8, of the glass; 
and k, a constant dependent on the intimacy of contact of a and 8 (or the 
efficacy of 8) and being proportional to the pore volume. Sc is a factor 
allowing for correction due to surface characteristics. 

Little attention has been given to Sc which is usually negative, as any 
change in surface characteristics tends to reduce the resistivity. Sc is not 
always constant for any one refractory as is shown in the text. 

Both a and 8 are the product of the resistivity of the pure material 
and a factor representing the purity of the commercial material used. 

These differences account for lower results than many which have been 
previously published. 

Reference is made particularly to those minerals of the alumina-silica 
group, such as mullite, fused alumina, and firebrick specimens. These 
samples consist of grog composed of alumina-silica minerals, the proportion 
varying in the different samples, and are bonded with similar materials, 
all being minerals in the alumina-silica group. In contradistinction to 
these there are other specimens such as magnesite, chromite, and silicon 
carbide which contain, in addition to their base material, other oxides in 
relatively high proportion. Magnesite and chromite contain an appreci- 
able quantity of iron oxide and silicon carbide contains oxides of silica, 
lime, and alumina which are in no way related to the bulk of the material. 
In the former case the iron oxides can not be construed in any sense as a 
refractory mineral, and in the latter case oxides and carbides are not in the 
same chemical classification 


VIII. Conclusions 


The results of this investigation indicate that electrical resistivity of 
refractories similar to many other physical characteristics which we have 
previously called constants are not constant at all, but vary under certain 
conditions of temperature and length of time at this temperature. 

Changes of crystal state occur which are not reversible. These.may be 
on the surface and may be general throughout the specimen. Furnace 
atmosphere under which the tests are made may influence these changes. 

Those refractories composed of minerals of the same petrographic 
classification appear to undergo the least change. 


Lava ComMPpANyY oF PITTSBURGH 
ZBLIENOPLE, Pa. 
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IX. Discussions* 

J. T. Burt-Gerrans: The author has done a good piece of work. in this 
investigation, though he seems not to have noticed the drop in resistance 
of magnesite brick at 1100 to 1200°C as observed by Werner and ourselves. 
Mr. Kerr from our laboratories worked only with magnesite and his fur- 
nace maintained a somewhat 
reducing atmosphere. 

Figure 8 shows two curves 
typical of Mr. Kerr’s results. 
These curves were taken on a 
rising temperature, but the 
cooling curves show the same 
characteristics. They also 
confirm Mr. Hartmann’s ob- 
servation that heating tends 
to decrease the resistivity per- 


manently. 


Fic. 8.—Resistance of magnesite brick (new) (R. 
Although nearly all thermal S. Kerr, Toronto, Ont.) ) 


measurements on refractories 

are done in an oxidizing atmosphere, we used a reducing atmosphere 
(obtained by heating the test specimen in a carbon plate resistor furnace) 
because in electric furnaces atmospheres more or less reducing are fre- 
quently met with. With the furnace used we had no difficulty in preserv- 
ing the graphite contacts. It seemed that if the reduction of the oxides 
in the brick was serious at the higher temperatures, it would have its 
greatest effect at the contact surfaces, which, in our case, was the major 
portion of the bounding surface of the test piece, and it would show there 
first. Even when the temperature rose to 1700°C and the specimens 
became deformed under the pressure applied, no indication of decomposi- 
tion was observed, either at the contact surfaces or the side surfaces. 


UNIVERSITY OF TORONTO 
Toronto, CANADA 


C. A. ScHarscuu: I have read over this paper and believe the author 
did a very good piece of work. This method of measuring insulation resis- 
tance seems to be satisfactory, since the accuracy obtained would be within 
a few per cent, which is close enough for all practical purposes. The varia- 
tion of the resistance of the contacts might be questioned, but the 
variation would not affect the final results to any appreciable extent. 

The method which was used in our laboratory for measuring insulation 
resistance was to make up a sheath wire heating unit and measure the 


* Communicated. i 
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drop between the sheath and the core. This method is more accurate, but 
usually the variation obtained in the material itself is greater than the 
errors that would be obtained by the author’s method. 

The values given on electrical resistance, particularly on periclase, would 
indicate that the method is reasonably accurate and the resistance values 
for the different materials line up very well. 

I would take exception to the results given by Werner, since in all of the 
work which was done here magnesia was a much better insulator than 
alumina. In fact, magnesia is the best insulator at high temperatures of 
any of the refractory oxides. 


Researce LABORATORY 
ALL&GHENY Sree. ComMPANY 


H. E. Wuite: In reference to the drop in resistance of magnesite brick at 
1100 to 1200°C as mentioned by Professor Burt-Gerrans, note the 
change in slope of the curve No. 8 (Fig. 7) which indicates a similar condi- 
tion. 

It is possible that magnesite brick function differently under reducing 
conditions. I have observed formation of what might be termed sub- 
carbides in pure magnesite at rather low temperatures with reducing 
conditions. This, of course, would affect the resistivity greatly. 

It is interesting that Professor Burt-Gerrans’ work also confirms Dr. 
Hartmann’s observations that heating tends to decrease the resistivity 
permanently. 
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RELATION OF CRUSHING STRENGTH OF SILICA BRICK AT 
VARIOUS TEMPERATURES TO OTHER PHYSICAL PROPERTIES* 


By Sanprorp S. Coie 


ABSTRACT 


The failure at elevated temperatures under constant load for silica brick is reported 
using the Dupuy load test apparatus. The crushing strength at 1500°F, 1800°F, 
2100°F, and 2400°F is recorded, as well as the crushing strength at room temperature. 
The size of test piece utilized normally was 1 by 1 by 2'/; inches. A definite relation- 
ship is shown to exist between the strength at room temperature and that at elevated 
temperatures. The effect of variation in lime content, bats content, and fluxes is also 
reported. Data were obtained on brick made from three different quartzites. Addi- 
— physical data are reported to give information concerning the properties of the 
brick tested. 7 


I. Introduction 


The principal reason why silica brick are employed for high-temperature 
duty is their ability to withstand the pressures which are exerted upon 
them in open-hearth furnaces, by-product coke ovens, and similar struc- 
tures. Although considerable information has been published concerning 
the physical properties of silica brick at room temperatures, correlation of 
this information with the strength of the brick at elevated temperatures 
has not yet been reported by any investigators of American-made silica 
brick. In fact, nearly all the information reported on the crushing strength 
of silica brick at elevated temperatures has been obtained on brick manu- 
factured from European quartzites. 

Variation in the crushing strength of the brick at room temperature as 
compared with load resistance at elevated temperatures has not been 
brought out. 

It was believed that the strength of silica brick at elevated temperatures 
might serve as an indication of the resistance to abrasion at working tem- 
peratures. Furthermore, it was desired to obtain information on the 
relation between crushing strength and the other physical properties nor- 
mally determined on silica brick in routine laboratory tests. 

The crushing strength of silica brick is normally considered to be affected 
by the nature of the bond of the calcium silicate glass in the brick with the 
individual silica grains. It is therefore natural to assume that a brick with 
high lime content would be apt to have lower strength at elevated tempera- 
tures than a brick with low lime content, due to the fact that the glass 
bond would tend to have plastic flow at 2100 to 2400°F. High iron oxide 
or high alumina content or such fluxes as rutile might be expected to in- 
fluence the strength at temperatures at which the glass would be semi- 
fluid. 


* Presented at the Annual Meeting of the AMericAN Ceramic Socrety, Washington, 
D. C., February, 1932 (Refractories Division). 
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II. Scope of Investigation 
To cover a broad range of crushing strength data on silica brick, speci- 
mens were selected covering samples received during a period of about 
four years. The data therefore 
should not be considered to be typi- 
cal of brick made from one quartz- 
ite, or representative of brick com- 
ing from a single manufacturing 
district. The primary consideration ; 
was to determine whether the crush- 
ing strengths at temperatures such ; 
as 1500°F, 1800°F, 2100°F, and / 
2400°F were related to the resis- 
tance of brick to abrasion or to any 
other principal physical property. 
For comparative purposes, the usual 
crushing strengths at room tempera- 
ture were determined. 
The selection of equipment which 
would give the most satisfactory 
pm. 2 results was a problem. There are 
available five types of equipment for obtaining such information, (1) the 
A.S.T.M. load test apparatus, using gas and air for heating, (2) the 


Endell atom apparatus, (3) Tonindustrie p 
Laboratorium apparatus by Hirsch and Pul-  eeerenscs, | 
frich, (4) the Mellor and Moore, and (5) the EA eh 
Dupuy load test apparatus. The last four 

make use of electrically heated furnaces, the 8}. an 
English and German machines use granular x Ban 
carbon, and the French machine (Dupuy) Ye 
uses a compressed carbon tube for the heating 


element. The Dupuy machine is designed for 
testing samples either with constant load or 2 a al 
with varying loads. After a rather careful inves- | . 

tigation of the European load test machines, it wo 
was decided to use the Dupuy machine.' | «| <a. 


III. Apparatus and Procedure 

The machine employed for obtaining the a lg the Dupuy 
failure under load at various temperatures is 

shown by Figure 1. The schematic design of the system is shown by Fig. 2. 


1 Employed by Cie Construction de Fours, Paris, France, and manufactured by Cie 
des Forges de Chatillon, Commentry et Neuves-Maisons, Usines St. Jacques, Montlucon 
(Alliers) France 
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Norte: The test-piece, X, is supported on a carbon pedestal, N, and the load is 
applied by a similar carbon pedestal, M. The heating is accomplished by the — 
tube marked O, which serves both as a heating element and as the refractory wall 
This is supported on and connected to the electric current by water-cooled terminals 
marked 7. A thermocouple and protection tube make contact with the test piece 
through the bottom pedestal by means of the tubing marked J. The load is applied 
through a lever system having a ratio of 10:1. Lead shot are placed in the bucket, G, 
which actuates the lever to force down the pedestal, H. A counterweight, EZ, acting 
upon lever C, serves to keep the system balanced under no load, while F is a levelling 
screw used to keep the lever, C, parallel, or the entire system in balance. It is possible 
to raise and lower the frame upon which the furnace rests by a rack and pinion as p wand 
be noticed in Fig. 1. The movement of the test piece is recorded on a revol 
which serves to indicate the time and the amount of shrinkage occurring we tte hoe 
A four- to twelve-volt auto-transformer of 20 kilovolt-ampere capacity, using a 220-volt 
primary, is employed. The furnace requires about 8 kilowatts to reach 3100°F and 
consumes about 8 kilowatt hours per test. 


It is possible to have an active load of 1500 pounds on a test piece having 
l- by 1l-inch cross-section, and by using a smaller test specimen loads as 
high as 3500 pounds per square inch may be employed. The test pieces 
employed were cut from brick so that the 2'/;-inch lengths represent the 
2'/-inch thickness of a standard 9-inch brick. The load applied was 
weighed to the nearest hundredth of a pound and the test pieces were 
measured in hundredths of an inch. The temperature of the furnace was 
raised at a rate of approximately 30°F per minute and the desired tem- 
perature was held for 15 minutes before any load was applied. An initial 
load of 10 pounds per square inch was carried upon the test pieces during 
the heating. 

In the ‘‘load test to failure’ a 25-pound per square inch load was applied 
to the sample throughout the test, until failure occurred. 


IV. Samples Tested 


The samples selected were made from three quartzites which are used 
regularly in the manufacture of silica brick. The brick were hand-molded 
by the hammered method in the same manner as coke-oven shapes, etc., 
are manufactured, and fired in a round kiln to cones 17 to 18. In order 
to obtain a complete range of strength data, it was necessary to select in 
certain instances samples which normally would be considered unsatis- 
factory for use. 

One of the samples (No. 22408) was made from mud of an open-hearth 
grind, the remainder being made from a mud of coke-oven grind (practically 
all passing a 6-mesh Tyler sieve). The range of samples included inten- 
tional variations in “‘bats’’ content, lime content, and additions of iron 
oxide and rutile. 

V. Tests Performed 


The following tests were performed on these specimens: (1) pyrometric 
cone equivalent, (2) apparent specific gravity, (3) porosity, (4) modulus of 
rupture of 9-inch straight brick on edge (7-inch span), (5) crushing strength 
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on end (9-inch straight brick), (6) crushing strength on 1- by 1- by 2'/2- 
inch specimen (A) 70°F, (B) 1500°F, (C) 1800°F, (D) 2100°F, and (2) 
2400°F, (7) load test under 25 Ib. per sq. in. to failure (Dupuy apparatus), 
(8) abrasion loss (Koppers method), (9) hot abrasion test (J. B. Shaw 
method), (10) thermal expansion to 950°C, and (11) petrographic examina- 
tion of thin sections. 

VI. Data Obtained 


The data obtained in these tests are reported in the accompanying 
tables. 


Taste II 
Per Cent Linear Expansion from 20°C to 

100°C 200°C 300°C 500°C 600°C 800°C 950°C 
22081 0.09 0.57 0.98 1.15 1.28 1.36 1.36 
23330 0.08 0.52 0.90 1.07 1.22 1.28 1.30 
23333 0.09 0.56 0.85 1.02 1.15 1.21 1.25 
22408 0.06 0.54 0.94 1.13 1.25 1.32 1.35 
16962 0.14 0.57 0.93 1.09 1.16 1.22 1.24 
15859 0.15 0.61 0.92 1.11 1.15 1.22 1.21 
15860 0.14 0.61 0.90 1.07 1.12 1.19 1.18 
23257 0.13 0.56 0.86 1.04 1.08 1.14 1.16 
16957 0.15 0.63 0.89 1.07 1.13 1.18 1.18 
16953 0.12 0.64 0.89 1.09 1.14 1.21 1.23 
16954 0.17 0.65 0.93 1.09 1.15 1.22 1.21 


Range 0.06-0.17 0.52-0.65 0.85-0.98 1.02-1.15 1.08-1.28 1.14-1.36 1.16-1.36 


. VII. Observations 


All samples tested have nearly the same pyrometric 
cone equivalent except Nos. 15859 and 15860 which 
contain added Fe,O; and are approximately one cone 


(1) Pyrometric 
Cone Equivalent 


below the average. 
(2) Apparent The apparent specific gravity ranges ore aan to = 
Specific Gravity as compared with the extreme range of 2.28 to 2.40 
encountered in practice. The test data do not show 
any relation between the apparent specific gravity and the crushing 
strength at various temperatures. Incidentally, it is to be noted in the 
case of brick made from quartzite ‘‘A,” in which the lime content varies 
from 1 to 2.5%, that the apparent specific gravity has been little affected 
by the variations in lime. The variation in gravity is apparently a func- 
tion of temperature of firing rather than the quantity of lime present. 
(3) Porosity The porosity variations are of the order that would be 
expected for brick made from various quartzites. The 
crushing strength at elevated temperatures is apparently not closely related 


to porosity. 
Modul The modulus of rupture is a measure of the tensile 
whi ” strength and crushing strength, and from data on over 
200 test mixes, if the modulus of rupture is above 800 
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pounds per square inch, it is usual to obtain quite low rattler loss. Satis- 
factory correlation between modulus of rupture and other physical proper- 
ties is not possible when comparing brick made from different quartzites. 
(5) Crushi The results reported on the crushing strength cover the 
Strength maximum range which has been obtained on brick by 
this laboratory. As previously stated the data are not 
to be considered as representative of normal brick, in fact several of the 
samples are not commercial products. Silica brick normally have a 
crushing strength of over 2000 pounds per square inch for 9-inch straights 
on end. It was necessary to take the very lowest as well as the highest 
strength samples in order to establish the relation existing between the 
crushing strength at room temperatures and that at elevated temperatures. 
The crushing strength of the 1- by 1- by 2'/:-inch test pieces will be noted 
to be generally higher by a considerable amount than that obtained on 
9-inch straight brick. The cause of this can be accounted for since the 
small test pieces used are practically free from cracks. 

The cold crushing strengths of the small pieces varied from 1450 to 7930 
pounds per square inch, while at 2400°F the strengths ranged from 270 to 
870 pounds per square inch. In general the samples maintained the same 
relative position as to strength at all temperatures. It is also to be noticed 
that the brick which showed little or no cutting in the Shaw hot abrasion 
test at 2100°F were the strongest brick in the hot crushing strength test. 
It would be permissible to assume that a brick having over 800 pounds 
crushing strength at 2100°F would be resistant to abrasion at that tempera- 
ture. 

The contraction as indicated on the rotating drum, when sufficient load 
was applied to cause failure at 2100°F and 2400°F, was less than the expan- 
sion recorded. In the case of the stronger brick at 1500°F and 1800°F, 
considerable contraction of the brick occurred under load before the failure 
resulted, while the low-strength brick failed as soon as the contraction 
equaled the expansion. This difference in behavior appears to be of prac- 
tical importance. 

The relation of the logarithm of the crushing strength to the temperature 
of testing showed that decided change in the slope of the curve occurred at 
1800°F and 2400°F. These would appear to be critical temperatures for 
testing silica brick as well as the temperature of failure under constant 
load. 

The failure at temperatures of 2100°F and higher for the stronger brick 
indicated that plastic flow had occurred, while the failures below 2100°F 
were of ‘‘shear’’ type. 

The results of the tests “‘under load of 25 pounds per 
square inch to temperature of failure,” bring out 
several facts of importance with respect to the 


(6) Failure under 
Constant Load 
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relation of resistance to load at elevated temperatures and the crushing 
strength of brick at room temperatures. Considerable information has 
been published by British and German investigators relative to the proper 
load to apply to brick and the effect of these loads upon the temperatures of 
failure. Since the normal load test at 1500°C, as specified by A.S.T.M., 
utilizes a load of 25 pounds per square inch, the same load was applied for 
determining the temperature of failure. The temperature in this test 
was determined at the base of the test piece and is somewhat lower than the 
temperature which would be obtained on the exterior surface of the piece 
which would be exposed to the radiant heat of the furnace walls. Experi- 
mentation has shown that these temperatures are approximately 100 to 
125°F higher than the temperature at the base of the piece. Since the 
results, however, are used for comparison and the test procedure was the 
same in all tests, the results may be compared one with the other without 
any incorrect conclusions being drawn. 

The temperatures of failure under 25-pound load ranged from 2865 
to 2925°F, a difference of only 60°F. Although the brick from quartzite 
‘“B” containing added iron oxide had the lowest P.C.E. value, they were 
among the best as to temperature of failure under constant load. 

The failure in the test piece from quartzite ‘“‘C’’ was of plastic flow type 
rather than a shattered “‘shear,’’ as is usually found with American quartz- 
ites. This would indicate that the failure had been due to a softening of 
the matrix binding the silica grains. According to Dale, brick which 
showed the ‘‘shear’’ type of failure were high in cristobalite and free quartz 
while brick showing the plastic flow failure showed a well-developed tridy- 
mite structure. Petrographic examination corroborates these conclusions 
in general. 

(7) Abrasion The results obtained in the paving brick rattler test using 

600 revolutions for the duration of the test (A.S.T.M. 

C 7-15) indicate quite conclusively (except for sample 
16962) that the modulus of rupture and particularly the crushing strength 
of 9-inch straights can be correlated with abrasion loss. The porosity 
is of little value in predicting the abrasion loss. As may be noted, the 
abrasion loss for brick from one quartzite can show a very wide range. 
The correlation of the rattler loss with the depth of cut obtained in the 
Shaw test is quite good, although there are certain discrepancies occurring 
particularly in case of sample No. 23257. 

The Shaw abrasion loss at 1800°F agrees quite well with the crushing 
strength at the same temperature, showing that the strength at elevated 
temperatures is a factor in developing a brick resistant to abrasion in 
service. The results on the brick at 2100°F in the Shaw test show that the 
matrix must be in a semiplastic state. The brick as shown by the data, 
were cut only slightly or else unaffected by the hammer. They are either 
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more resistant to abrasion at this temperature, or else the test does not 
measure abrasion satisfactorily. 
(8) Th , The results on the thermal expansion of the samples are 
E <a given in Table II. The expansion of the brick from 
5. quartzite “A” shows the presence of unconverted quartz 
tridymite and cristobalite typical for such brick. The brick made from 
quartzite ‘‘B”’ show the presence of slightly greater quantities of tridymite 
and cristobalite with no evidence of unconverted quartz. The brick made 
from quartzite ‘“C’’ show the presence of cristobalite and a large quantity of 
tridymite with little evidence of unconverted quartz. The linear expansion 
is about the same for all the brick and the differences obtained are due to 
variations in mineral composition. The thermal expansion does not ap- 
pear to have any relationship to the mechanical strength at room tempera- 
tures or at elevated temperatures. 


VIII. Petrographic Examination 


The petrographic examination brought out and corroborated the con- 
clusions of Dale as to the typt of failure occurring at elevated tempera- 
tures. It was noted, however, that the brick showing plastic flow in the 
load test had an appreciable quantity of ferruginous glass throughout the 
matrix. Also, the presence of unconverted quartz in the large grains in 
small amounts did not affect the type of failure as much as the crystalline 
development of tridymite in the matrix and the presence of a glass. 

Petrographic examination serves better to determine the cause for 
different mechanical strengths at room temperature. The brick in which 
the matrix is poorly bonded to the individual grains were generally of low 
mechanical strength. For a brick to have high mechanical strength at all 
temperatures it is necessary for the tridymite to be well formed in the 
matrix and the individual grains bonded together by the matrix. 


(A) Quartzite “A” Brick 

22081 The matrix was bonded quite well to the large grains and the quartz was 
fairly well converted to cristobalite. The tridymite was formed as large crystals in a 
mass of ferruginous glass. Few fractured phenocrysts were noted. 

23330 The matrix was not attached to the phenocrysts and the latter were partially 
shattered. Large fissures occurred in the matrix and the structure showed lack of 
bond. The tridymite formed in the matrix was of small size. An appreciable amount 
of cristobalite occurred in the matrix. The quartz was fairly well converted to cristo- 
balite in the large grains but the phenocrysts showed little or no attack by CaO. 

23333 The matrix was partially bonded to the large grains. The quartz was fairly 
well converted to cristobalite. Cristobalite was intermingled with tridymite in the 
matrix. The tridymite was irregularly formed and some rather large crystals were 
noted. No appreciable amount of ferruginous glass was noted. 

22408 The matrix showed well-formed crystals of tridymite with good adherence 
to the phenocrysts. The phenocrysts were shattered to some extent and an open struc- 
ture was rather common. The quartz was about half converted to tridymite and 
cristobalite. Occasional areas were noted in which ferruginous glass was present. 


(B) Quartzite “B” Brick 
16962 The matrix was partially bonded to the large grains but many grains were 
free from any bond. The matrix contained variegated sizes of tridymite crystals as 
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well as some cristobalite. No quartz was noted and the phenocrysts contained zones 
of fine tridymite crystals. All grains of cristobalite showed wide rims of calcium silicate 
glass. The matrix appeared quite porous. 

15859 The matrix was poorly bonded and the grains of cristobalite were not well 
bonded with the matrix. The matrix was quite porous. Tridymite had crystallized 
out as large twins in the matrix and was common in the phenocrysts as small crystals. 
All quartz was converted to tridymite and cristobalite. 

15860 The matrix was poorly bonded, did not bond well to the phenocrysts, and 
was very open and porous. The tridymite was formed as large clear-cut twins in the 
matrix and some tridymite was formed in the cristobalite in the phenocrysts as small 
crystals. The CaO had formed wide rims of glass on the grains. No quartz was noted. 


(C) Quartzite “C” Brick 

23257 The matrix was bonded fairly well to the grains with medium size tridymite 
crystals between the grains. Some tridymite, as well as cristobalite, were in the pheno- 
crysts. No quartz was noted. Some cristobalite was present in the matrix. 

16957 The matrix had excellent bond to the grains which were deep rimmed with 
calcium silicate glass. Some unconverted quartz was present but was less than 10%. 
The tridymite was well formed in various sized crystals and interlaced to form a close 
network. Cristobalite formation was not very great since the phenocrysts were par- 
tially formed into tridymite. 

16953 The matrix was well bonded to the grains although of rather porous structure. 
The grains were deep rimmed with calcium silicate glass and a small amount of un- 
converted quartz was present. The tridymite was formed as large crystals and well 
bonded. Tridymite and cristobalite were present in the phenocrysts but the amount 
of cristobalite formed was not very great. 

16954 The matrix was well bonded to the grains which were deep rimmed with 
calcium silicate glass. A small quantity of quartz was unconverted. The tridymite 
was formed in various sized crystals, some quite large and closely interlaced. Pheno- 
crysts were partially converted to tridymite and the cristobalite present was not very 
great, being less than 50%. 


IX. Conclusions 


From the results obtained, the following conclusions were drawn: 


(1) The crushing strength at room temperature is not fully indicative 
of the strength at higher temperatures. In general, the brick maintained 
the same relative position at all temperatures. 

(2) The cold crushing strength is a measure of the resistance to abrasion. 

(3) The critical temperatures for testing silica brick for crushing 
strength seems to be 1800°F, 2400°F, and failing temperature under 
constant load. 

(4) Petrographic examination indicates that variations in crushing 
strength depend upon the bond developed in the brick. 

(5) The porosity and apparent specific gravity have little relation to 
crushing strength. 

(6) Additions of iron oxide and rutile do not affect the temperature of 
failure under constant load materially. 

(7) The presence of large amounts of tridymite in the brick causes a 
“plastic flow’ failure, while “‘shear’’ failure was noted in brick with high 
amounts of unconverted quartz and cristobalite. 

(8) Variations in lime and bats has little effect on temperature of 
failure. 

(9) Presence of iron oxide and rutile materially increases tridymite 
development and produces larger crystals. 

(10) Variation in CaO slightly affects tridymite development. 

(11) The proper load for determining failing temperature is still an 
open subject and should be investigated further 
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(12) Abrasion loss, as determined above 1800°F by the Shaw method, 
is less than at lower temperatures, and appears to be related to crushing 
strength, temperature of plastic flow, and character of bond. 

(13) Modulus of rupture shows fair correlation with abrasion loss in 


the rattler test. 
(14) Incorporation of rutile produced a stronger brick at the testing 


temperatures. 
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CONTROL OF PLASTICITIES OF CERAMIC SLIPS* 


By WALTER SHEARER 


ABSTRACT 


In terms of a given apparatus of suitable standard dimensions the plastic flow 
characteristics of various ceramic slips may be measured and recorded. Each slip has 
its characteristic plasticity which is a highly important factor in connection with its 
successful use in the specific process for which it is intended and this plasticity may be 
adjusted at will in order to obtain the most desirable working condition. The types 
of flow which have been arrived at through long experience and employed in the art 
even without a means of measurement are shown for various commercial enamels, 
glazes, and body slips. A useful deflocculation test for the classification of clays and 
the testing of their uniformity from time to time is specified. This description covers 
a means for control or regulation of the slip whereby (1) uniformity may be obtained 
in the application of white or colored enamels and glazes, (2) crawling and ‘“‘settling 
out” difficulties may be avoided, (3) uniformity of consistency for spray operation 
from week to week may be checked, (4) accuracy of batch mixing may be checked, 
(5) casting slip control may be effected, and (6) in general, any other property such as 
ease of filter-pressing or sieving which depends wholly or partially on a proper slip con- 
sistency may be held at the most desirable value. 


I. The Apparatus 


The R & S plastometer No. 2 and its use were briefly described in an 
earlier paper.’ Figure 1 shows in detail the constructional features of the 
apparatus.*? The dimensions are, of course, empirical, the design having 
been worked out so that it may be applied with the greatest convenience 
to making measurements on the entire range of ceramic slips exclusive of 
those containing coarse grog particles. 

The glass bulb is graduated volumetrically. The regular flow-tubes of 
both small and large diameter are made equal in length to the distance on 
the glass scale included between the upper mark of the No. 1 space and the 
lower mark of the No. 3 space. These tubes are mounted so that the 
upper ends come to a level below the last graduation mark on the bulb 
just equal to the height of the meniscus of the liquid being tested. The 
short tube of large diameter for testing casting slips and similar heavy 
slips is mounted so that its lower end will occupy the same level as the 
lower ends of the longer tubes when they are being used. The mounting 
of these tubes at the required height relative to the markings on the bulb is 
essential to the proper functioning of the apparatus. 

The average heights of Nos. 1, 2, and 3 spaces above the lower end of the 
flow-tube bear the ratios to each other of 1:0.775:0.6 and the volumes 
of these spaces are in this same ratio, the No. 1 space having a volume of 
25 cubic centimeters. The inside diameter of the small flow-tubes is 
0.0925 inch and the inside diameter of the larger flow-tubes is 0.162 inch. 
The flow-tubes used on this apparatus are made of brass and are uniform 
in diameter. It is essential that they be constant so that measurements 
made with different instruments may check. 


* Received June 7, 1932. 
1 Ceram. Age, 19, 68-70 (1932). 
2? U.S. patent applied for. 
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It must be clearly understood that the plastic flow measurement is not a 
means for determining all of the working properties of a slip without regard 
to other controlling factors. 

For instance, a glaze for application by dipping on green ware (as is 
commonly the case in electrical porcelain production) probably will crawl 
if the plasticity is high, that is, if the test shows times of flow over the 
successive three spaces which progressively increase to a considerable 
extent; but it does not necessarily follow that any glaze with high plasticity 
will crawl when applied on green ware. An enamel may run off the sheet 
iron on which it is dipped if the plasticity is not sufficiently high but the 
regulation of this plasticity is only one of the factors (though probably 


/5 cm. beam 
ham pan belance 


Fic. 1.—W is brass wire about 1 mm. diameter. End 
near handle of stopcock is bent over so as to prevent stop- 
cock from falling out. JZ is lead counterweight to balance 
glass bulb; glass bulb is approximately 42 mm. = 1 outside 
diameter, 12 cm. + 0.5 over straight-walled portion of 
length; stem is approximately 8 cm. long. Top line a 
is about 1 cm. below start of straight-walled portion of bulb. 
TT, T;, and 7; are brass flow-tubes with squared off and 
very slightly champhered ends. JT and 7, are equal in 
length to the distance ab. T; is */; length of 7. C is 
brass collar to make weight of 7; assembly equal weight 
of 7,. R, the rubber stopper on 7; tube, is cut down to 
make weight equal weight of TT assembly. Long flow- 
tubes are mounted with top end below bottom line on scale, 
a distance equal to height of meniscus of slip being measured 
(average = 3mm.). Smooth off interior of small diameter 
flow-tubes with a No. 42 drill (0.0925 inch). 


the most important) in securing correct application. A casting slip may 
show cracking on drying, incorrect shrinkage, ‘“‘balling’’ (internal con- 
choidal fracture) of the cast piece on drying, or too rapid or too slow filtra- 
tion of water into the mold if the specific gravity and the plastic flow are not 
adjusted to the proper working conditions, but this is not intended to 
imply that the adjustment of the plastic flow of any composition to a given 
value necessarily makes that particular composition entirely capable of 
meeting all casting requirements. In all of these cases, however, it has 
been found that in various instances in practice, a lack of control over the 
plasticity of the slip has been the primary cause of trouble. In connection 
with spraying processes now commonly in use, regulation of the plasticity 
of the slip to the point where the absence of ‘‘settling out’’ will be assured 
while at the same time a sufficiently ready flow through the hoses and 
nozzles is obtained, is important. 
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For any suspension the character of its plastic flow is dependent upon its 
degree of deflocculation. A “completely deflocculated”’ slip will show the 
same time of flow over the successive 1, 2, 3 spaces, when the flow-tube 
used is of such dimensions that the flow is sufficiently slow to prevent the 
occurrence of turbulence in the tube. This approaches the truly viscous 
condition such as exemplified by an oil. The more plastic the nature of the 
slip (t.e., the more flocculent), the greater will be the increase in time of 
flow over the successive 1, 2, 3 spaces. 


II. Operation of the Plastometer 


The proper flow-tube for the slip to be measured is placed in the glass 
bulb in the position indicated in Fig. 1; its lower end is dipped into the well- 
stirred slip and the suspension is sucked up until the glass bulb is filled up 
to the stopcock. The stopcock is closed, thereby holding the slip in 
place and the excess slip is wiped off the outside of the lower end of the 
plastometer which is then suspended from the balance arm and weighed. 
Since the tare weight just balances the empty glass bulb and flow-tube, the 
weight added to the scale pan is the weight of the volume of slip required to 
fill the bulb and the flow-tube, which affords a determination of specific 
gravity. 

Note: Thus, to take a typical example: the amount of certain enamel slip required 
to fill the plastometer bulb and flow-tube was 287.2 grams while the amount of water 
alone required was 171.2 grams. The specific gravity of the enamel slip was therefore 
287.2/171.2 = 1.676. 

For any particular glaze, enamel, or body composition, the specific gravity of its 
slip depends solely upon the percentage of water present (except for slight variations 
due to small amounts of air sometimes entrapped or adsorbed in the more plastic slips). 
Consequently where the amount of water used in preparing the mix is definitely mea- 
sured, the weight determined here may be employed as a simple routine means for check- 
ing the accuracy of the mixing as well as a part of the information essential to the correct 
estimation of the significance of the flow or plasticity test readings. 

After obtaining this weight, the stopcock is opened and the slip is there- 
upon allowed to flow from the apparatus. As the upper surface of the sus- 
pension passes the top of the No. 1 space on the glass bulb the stopwatch is 
started. As this surface passes the line marking the lower boundary of 
this space the stopwatch is stopped and the reading is recorded as No. 1. 
As the fluid level passes the No. 2 and No. 3 spaces the times required are 
similarly observed. These three readings are used as a measure of the 
plasticity of the slip. If difficulty is encountered in seeing the top of the 
suspension on account of material adhering to the walls of the glass bulb, 
an electric light is placed immediately behind the plastometer. 


III. Typical Results 


A sheet-steel ground-coat enamel tested with the longer 
large diameter flow-tube weighed 287.2 grams and showed 
times of (1) 9.6, (2) 10.1, and (3) 15.6 seconds. This 


(1) Enamel 
Ground Coat 
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plasticity was as desired for proper application by dipping. The enamel 
would drain properly and leave a sufficient coating over the iron. 

If some extraneous material of the nature of tannic acid or of sodium 
silicate, for instance, were in this batch or if upon aging an exceptional 
amount of deflocculating material were leached from the frit itself, the 
slip would show a different character of flow. Thus if more deflocculated 
with the same amount of water present, the weight would still be 287.2 
grams but the flow times might be (1) 8.0, (2) 8.1, and (3) 9.2 seconds. In 
this case the slip would feel much thinner (more oily). If an attempt were 
made to thicken it up by filtering or syphoning off some of the water or by 
adding more solid material from the same batch, the time of flow over the 
first space might be brought back to 9.6 seconds or even longer but the 
times over the two succeeding spaces would be relatively less. For instance, 
the readings might be 289.6 grams = 1.69 sp. gr.: (1) 9.6, (2) 9.8, and (3) 
10.4 seconds. 

This slip would act entirely different when applied. It would have a 
much greater ‘‘flow’’ or lack of “‘set’’ and would tend to keep on draining 
from a vertical surface to which it was applied. If enough water were 
taken out to enable a layer of enamel of sufficient thickness to be applied, 
trouble due to crawling might be encountered later on. 

If some flocculating agent such as boric acid along with the regularly 
added borax were intentionally or accidentally introduced or if a different 
amount or kind of soluble portion were leached from the frit so as to cause 
flocculation, the readings might be for 287.2 grams: (1) 10.4, (2) 12.3, and 
(3) 23.4 seconds. ' 

In this case the slip would tend to set up much thicker, might even be so 
thick at this plasticity as to cause inconvenience due to waves or ridges 
that would have to be “bumped” out smooth. In a different shop or at a 
different time conditions might be such that better results could be obtained 
by working at this plasticity rather than at the 9.6, 10.1, 15.6 condition. 

If temperature, grinding, or frit composition are fixed by conditions be- 
yond the immediate control of the operator, small amounts of suitable 
deflocculating or flocculating agents may be used to bring about the plastic 
flow condition which has been determined by experience to give the best 
results. 

On the above ground coat the plasticity tests made with the two small 
flow-tubes in place of the one tube of large diameter were 286 grams = 
1.67 sp. gr.: (1) 34.6, (2) 37.0, and (3) 72.0 seconds. 

The flow-tube chosen for use in any particular case is dependent upon 
the accuracy that is sufficient and the time that is available for making the 
test. The use of the flow-tubes of small diameter is desirable for greater 
accuracy when the time can be afforded, and is necessary if turbulence is 
encountered when the larger tube is used. Turbulence is indicated when 
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the observed time for space No. 2 is less than the time for space No. 1, 
and if there is much turbulence in the flow through the flow-tube the time 
for space No. 3 may be less than the time for space No. 2. With these 
smaller tubes in place the capacity of the bulb was slightly less and the 
weight was therefore less. The water content was 170.8 grams so that the 
specific gravity, 286/170.8 = 1.676, was the same as previously indicated. 
. A cast-iron enamel, applied by spraying, tested 

ll = de ge with the larger diameter tube showed 404.5 grams = 
2.35 sp. gr.: (1) 13.3, (2) 14.3, and (3) 28.3 seconds. 

It will be seen as indicated by the relatively long time for space No. 3 
as compared with space No. 1 that the slip has a greater plasticity (is 
thicker) than the steel ground coat. The specific gravity is much greater 
on account of the use of a heavier lead-containing frit. A lower plasticity 
would tend to permit ‘‘settling out’’ or segregation of the heavier particles 
as a hard layer at the bottom, and crawling. A higher plasticity would 
tend to cause difficulty with flow into and away from the spray guns. 

: A vitreous sanitary ware glaze applied by dipping the 
(3) Sanitary iscuited ware is similar in its plastic flow quality t 
enamel but more plastic in nature, since in this case 
crawling seems more apt to be a source of trouble and since it is the practice 
to ‘‘bump”’ or bounce the dipped ware on a board in order to smooth out the 
surface and leave the required thickness of glaze in place. A typical read- 
ing for such a glaze is 273 grams = 1.63 sp. gr.: (1) 8.2, (2) 10.4, and (3) 
17.6 seconds. 

This type of glaze commonly contains lead, often both raw and in the 
frit. White lead is generally used because of its very low solubility and 
relatively little effect on the plasticity. If red lead or litharge were used 
the effect noted ordinarily would be an increase in plasticity (thickening) 
due apparently to a slight solubility, the lead in solution exerting a floccu- 
lating action. These observations point to a means of control which, how- 
ever, may not be altogether desirable on account of possible health hazard. 

‘s A glaze for dipping on porous ware or on a 

i ag oe green (dry, unfired) clay body needs to have a 
low plasticity in order to work most satisfac- 
torily. In this case the more nearly completely deflocculated type of 
glaze not only ips more smoothly but also is far less apt to show crawling, 
an opposite condition from that which obtains for dipping on a nonab- 
sorbent surface. For electrical porcelain and dry-pressed specialties a 
typical glaze consistency is 278 grams = 1.62 sp. gr.: (1) 7.9, (2) 8.0, and 
(3) 8.3 seconds, using the two flow-tubes of small diameter. In this glaze 
the water content is slightly higher than usual and the average specific 
gravity of the dry material making up the composition is also slightly 
higher, so that the specific gravity of the slip appears near the normal. In 
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another shop dipping similar ware but using a glaze composition of slightly 
lower true specific gravity the weight and plasticity employed are 275 
grams = 1.61 sp. gr. = 55° Bé: (1) 18, (2) 18, and (3) 18.7 seconds. 

This glaze is about completely deflocculated. It is better working on 
the whole than the one above, which showed the more rapid but slightly 
more plastic type of flow. In this type of glaze a hydrometer can be used 
which will show a reading corresponding closely to the actual specific 
gravity. Where the slip is of a more flocculated nature the hydrometer will 
float higher than it should for the specific gravity of the plastic fluid and if 
pushed down into the slip will not rise to the true specific gravity reading. 

. A colored glaze which has to be applied extra heavy in 
Applied Glaze order to produce uniformly the desired bright shade of 
color shows for its test 321 grams = 1.82 sp. gr.: (1) 84, 
(2) 82.5, and (3) 80 seconds. 

This glaze is therefore completely deflocculated or rather more than com- 
pletely deflocculated so that turbulence occurs in the flow. This de- 
flocculation is due to the action of the color employed and unless the 
glaze is kept very heavy (iow water content) it will permit ‘‘settling out.” 
A well-flocculated glaze will settle as a whole leaving a clear liquid above 
the line marking the top of the solid material suspension, but will never 
show this segregation or settling out of a hard layer at the bottom of the 
container. Considerable trouble is often encountered in attempting to 
handle completely deflocculated slips of any kind unless this condition is 
anticipated and precautionary steps are taken. 

(6) Clay Slips for A plastic body mix which can be lawned, run over 
Filter Pressing magnets, and filter-pressed shows with the tube 

of large diameter a test such as 227 grams = 
1.33 sp. gr. (140% water on dry body weight): (1) 4.3, (2) 5.5, and (3) 12.4. 

There is much variation in such slips as these but each shop will have 
its own characteristic body plasticity which can be checked and controlled 
or varied at will to suit special requirements. For using this measurement 
as a check on the accuracy with which the mix has been put up it is neces- 
sary that the same amount of water be used each time in making the 


mix. 

: . In the body casting slip the permissible range in 
(7) Costing Sage plastic flowing quality of the slip is small where 
the casting of large or intricate shapes is involved. For testing such slips 
as those employed for making vitreous sanitary ware a flow-tube of the 


* This slip with such low water content and consistency as is indicated here would 
give too heavy application if ‘used directly in this condition. The result is merely 
reported as an extreme example of what has been found in practice. In the actual use 
of this slip before scientific control was undertaken, small amounts were taken, diluted 
with water, and kept stirred constantly while dipping, in order to prevent settling out. 
This was a cumbersome procedure producing rather irregular results, dependent largely 
upon the human factor. 
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large diameter and only half the usual length is employed. A typical 
sanitary ware casting slip will test 317.4 grams = 1.85 sp. gr.: (1) 33.7, 
(2) 38.6, and (3) 47.4 seconds. 

This same slip adjusted for drain casting shows 311.5 grams = 1.81 sp. 
gr.: (1) 12.2, (2) 12.1, and (3) 13.3. 

A more consistently better working slip for solid casting shows 313.5 
grams = 1.83sp.gr.: (1) 33.2, (2) 33.4, and (3) 35.4. 

Such slips are all nearly completely deflocculated and ordinarily will 
permit settling out if diluted with water. Any attempt to use a flocculated 
(filter-pressable) type of slip leads to many different kinds of trouble and 
an over-deflocculated or rather “‘over-doped’”’ slip with its excess of casting 
salts is also apt to be troublesome in one way or another depending on 
the particular materials being used and the shop conditions. 


IV. Clay Testing 


An important use for the plastometer is as a means for the classification 
of different clays and for testing the uniformity of a particular clay from 
shipment to shipment. This is carried out by deflocculating the clay at a 
given specific gravity with a specified sodium silicate. It is convenient 
and practical always to use a specific gravity of 1.56 (26 ounces per pint) 
which for the average clay corresponds to a water content of about 73% 
of its dry weight (the water volume is then about twice the volume of the 
clay in the suspension). In this method the water content of the slip 
will vary slightly according to the true specific gravity of the clay being 
tested, being greater for a clay of high specific gravity. It is convenient as 
the standard sodium silicate to employ the “‘N”’ brand (40°Bé) of the 
Philadelphia Quartz Company, which is now in general use as a defloccu- 
lating agent. 

The clay slip is stirred and the silicate is added gradually, making tests 
with the plastometer at intervals until it is found to be completely de- 
flocculated. The clay is regarded as completely deflocculated when 
the respective times of flow over the Nos. 1, 2, and 3 spaces are practically 
equal. There may thus be determined the amount of silicate, expressed as 
per cent weight of dry clay required for complete deflocculation. This 
may vary from 0.01% for some china clays to as high as 1.5% for some ball 
clays. Furthermore the time of the flow for each of the three spaces at~ 
complete deflocculation is characteristic of the clay being tested. For in- 
stance, one clay at complete deflocculation and in the slip of 1.56 specific 
gravity may show times of 10.2, 10.2, and 10.4, while another may show 
40.3, 40.2, and 40.8. There is some evidence to support the view that 
the 10.2 or the 40.3 seconds found for the clay at complete deflocculation is 
proportional to its grain size. It also may bear some relation to the 
average grain shape. At any rate this time at complete deflocculation 
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is characteristic, and it affords a good means of classifying the clay and 
checking its constancy from time to time. This test is especially impor- 
tant in connection with clays to be used in a casting process. 

The regular shrinkage and firing tests and the “rate of casting up test’”’ 
can be made upon the clay after it has been completely deflocculated and 
thereby put into a state directly comparable with any other completely 
deflocculated clay. Usually a clay is just at the point of permitting the 
heavier particles to settle out when it is completely deflocculated. Only a 
drop or two of silicate to a quart of completely deflocculated clay slip is 
often sufficient to cause noticeable settling out and turbulent flow through 
the plastometer flow tubes (times for the successive three spaces of a de- 
creasing order). 

This test provides a method for investigating the action of various 
flocculating or deflocculating agents upon a clay. Sometimes a knowledge 
of the type of reagent which most actively affects the dispersion of a clay 
throws much light on the processes and combinations in which it may be 
most successfully used. 


Rousse & SHearer, Inc. 
Trenton, N. J. 


FURTHER WORK IN THE EXPERIMENTATION AND 
APPLICATION OF UNDERGLAZE COLOR CRAYONS* 


By Kennets E. Samira anp Srevens 


ABSTRACT 


Various underglaze colors obtained from different ceramic color firms were mixed 
with gum tragacanth and molded into crayons. The preparation and use of the crayons 
for underglaze designing is discussed, and their advantages and disadvantages are 
pointed out through experimental results. The results were studied with an aim to 
using crayons instead of painting the colors on the bisque, as is now generally done. 
After more experimentation there is a possibility of developing the use of crayons for 
this purpose. 


I. Introduction 


A crayon has advantages in the application of underglaze colors. More 
skill is required in painting underglaze colors, especially for even tones on 
large surfaces. The results are more or less uncertain for the less skillful 
due to the fact that the least gradation in thickness of color gives a change 


in values. 
II. Formation of Crayon 


Previous studies have shown a mixture of beeswax with the colors and 
stains to be impractical due to the waxy nature of the crayon which pre- 
vented the application of the colors in a Smooth even surface. 

A paste was made of two ounces of gum tragacanth and one ounce of 
formaldehyde to two quarts of water. The desired underglaze color or 
stain was mixed with enough of the prepared mucilage to make a plastic 
mass with a spatula on a glass plate and molded into a crayon. They were 
then set aside to dry and in about a day were hard enough to use but still 
soft enough for drawing. The more the color is ground and mixed with the 
paste the less the crayon will crumble in use. The crayons are then 
wrapped with paper and labeled. 

Ill. Application of Colors 

These color crayons were tried on both vertical and horizontal pieces 

although it seems much more practical to use them for the most part on 


flat, smooth surfaces, such as tile. 
The trials were made on bisque fired at cone 09, using two types of 
bodies, a whiteware body and a buff colored body. The body compositions 


are as follows: 


Buff Body (%) White Body (%) 
Louisiana ball clay 35 Kentucky ball clfy 40 
Kentucky ball clay 35 Florida kaolin 30 
Flint 10 Flint 15 
Feldspar 20 Feldspar 10 

100 Cryolith 5 
100 


* Presented at the Annual Meeting, American Ceramic Society, Washington, 
D. C., February, 1932 (Art Division). 
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The crayons are used in the same manner as pastel crayons. The design 
is first drawn on and filled in with the desired color, and then smoothed 
down with the fingers. The colors may be blended or distinct and sharp 
designs may be made which are especially adapted to the modern trend in 
decoration. 

To fix this color to the ware a very thin solution of gum tragacanth is 
blown over the whole piece with a spray gun. The piece may now be 
handled and the colors will not rub off. This process also tends to help 
the decoration to stay intact in firing. When this fixative is dry the over- 
glaze may be applied at once. 


IV. Glazes Used 


Both mat and bright transparent raw glazes were tested over the colors 
The following glazes which mature at cone 02 were used: 


Bright glaze (%) Mat glaze (%) 
White lead 47.70 White lead 44.94 
Whiting 7.12 Whiting 17.44 
Zinc oxide 2.78 Kentucky ball clay 31.35 
Ball clay 11.00 Flint 6.27 
Flint 24.73 


V. Discussion 

In the finished pieces there was no appreciable difference in the use of the 
two bodies, the white and the buff giving about the same results since the 
opaqueness of the colors covered the body color. The difference in the use 
of horizontal and vertical pieces lies mainly in the running of the colors. 

As to the colors, the staying properties are similar to the painted under- 
glaze colors. The greens, blues, and browns came out the same color as 
shown before firing, or were a deeper shade, whereas the reds and bright 
yellows fired out almost completely unless applied very heavily. More of 
the designs were lost through the firing out of the colors rather than the 
running together of the colors. 

The overglazes did not differ very distinctively in their effect on the 
colors underneath, unless there was a tendency for the colors to stay more 
readily under the mat glaze. A thinner application of the glaze seems to 
give less quality in the texture of the piece. = 

This process has some practical value to the student, to the studio potter, 
and perhaps in the commercial field. One color may be beautifully blended 
with another or sharp modernistic lines can be produced with certainty. 
Painting colors on round vertical pieces is no doubt better done with the 
brush as it lends itself more to such a form than a crayon. Decorative tile 


for a mantel or bath made in this way would be effective. 


The development of the color crayons for ceramic use has come to the 
Acknowledgment writer’s attention through the suggestion of Will H. Stevens, New 
Orleans, La., who makes color crayons for painting in pastels. 


DEPARTMENT OF CERAMICS 
Newcoms 
New Orveans, LA 
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SOME SPECIAL TYPES OF CRAZING* 


By H. G. Scuurgecutr anp G. R. Pote 


ABSTRACT 


Little progress has been made in the past to prevent crazing on porous ceramic ware 
because many of the fundamental causes of this defect were not known. Three sources 
of crazing are described which have not generally been recognized as causes of this 
defect. It was found that a type of crazing may be caused by firing ware under a 
reducing kiln atmosphere. This defect may also be caused by small changes in volume 
of the body produced by frost action. A special type of crazing may be caused by 
mechanical pressure on the ware during service. The defects can be prevented by 
more careful manufacture and selection of raw materials. 


I. Introduction 


Until within recent years crazing of ceramic glazes was generally con- 
sidered as having to do chiefly with strains resulting from differences in 
thermal expansions of glazes and bodies. It was believed that this defect 
could usually be prevented by properly adjusting the thermal expansions 
of glazes and bodies. 

Evidently the thermal-expansion differences did not tell the whole story 
because assumptions have been made which were not justified. For 
example, it was found that certain ceramic products are not so stable as 
generally believed but are subject to smali changes in volume during storage 
or use which may cause crazing,' even though the thermal expansions of the 
glazes and the bodies are such as to prevent this defect on freshly fired ware. 
Furthermore, certain glazes and other ceramic finishes may change in size* 
in a similar manner. 

Cracking of the body due to thermal shock may be the cause of another 
type of crazing called thermal shock crazing.’ 

Three other types of crazing are herein described and are named ‘‘reduc- 
tion,’’ ‘‘frost,”’ and “parallel’’ crazing to distinguish them from other types. 


II. Reduction Crazing 


That firing glazes in a reducing kiln atmosphere may cause blistering and 
discoloration of the glazes has been shown by Mellor,‘ Watts,® and others,® 


* Presented at the Annual Meeting, AMERICAN Ceramic Society, Washington, 
D. C., February, 1932 (Terra Cotta Division). Received May 16, 1932. 

Published by permission of the National Terra Cotta Society. 

1H. G. Schurecht, ‘‘Methods for Testing Crazing of Glazes Caused by Increase 
in Size of Ceramic Bodies,”” Jour. Amer. Ceram. Soc., 11 [5], 271-77 (1928). 

2 H. G. Schurecht and G. R. Pole, “Moisture Expansion of Glazes and Other Ce- 
ramic Finishes,’’ zbid., 14 [4], 313-18 (1931). 

7H. G. Schurecht and D. H. Fuller, ‘“‘“Some Effects of Thermal Shock in Causing 
Crazing of Glazed Ceramic Ware,” ibid., 14 [8], 565-71 (1931). 

4 J. W. Mellor, ““Minute Structure of Porcelain, Parian, Semiporcelain, and Earthen- 

ware,”’ Trans. Ceram. Soc. [Eng.], 5, 75 (1905-1906). 

SAP. Watts, “Effect of Furnace Atmospheres on Quality of Certain Types of 
Glazes,’”’ Jour. Amer. Ceram. Soc., 14 [6], 460-68 (1931). 

* Gas Wasserfach, 70, 419 (1927). 
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but little has been done to show the effects of a reducing kiln atmosphere on 
the tendency of glazes to craze. The purpose of this portion of the work 
was to ascertain if strongly reducing conditions could bring about such 
defects. 

Six glazes were tested, three of which were of the bristol type while the 
other three were borax lead-free glazes. They were sprayed on tile, 2 by 2 
by */sinch. One set was fired to cone 5 under strongly oxidizing conditions 
while a duplicate set was fired to the same cone under strongly reducing 
conditions. 

The compositions of the glazes tested are as follows: 


0.05 Na:O ) 


30 Ks \ 0.42 {2.84 SiO, 2A 0.25 }0-57 43 sio, 


30 K,O | 0.30 ) 
56 ZnO | 0.56 ZnO | 9 57 Ano, | 
08 CaO } 0.42 AlO; {2.84 SiO, 0.08 CaO | 3 43 SiO, 


02 MgO | 0.02 Mgo | 9-20 BrOs | 


04 Bao | 0.04 BaO | 
30 K,O 0.30 


42 ZnO | 0.56 ZnO 


‘16 CaO }0.42 AlO, {2.84 SiO, 0.08 CaO | 3.43 SiO, 
04 MgO 0.02 Mgo | 9:10 Bi0s 


08 BaO } 0.04 BaO 


The results are shown in Fig. 1. It is apparent that glazes 1 A, 1 B, and 
1 C, darkened in color, lost their opacity, and crazed badly when fired 
under a reducing kiln atmosphere, while those fired in an oxidizing kiln 
atmosphere were free from crazing and possessed good opacity but did not 
blister. 

Glazes 2 A, 2 B, and 2 C which contained borax became dark, lost their 
opacity, and blistered when fired in a reducing kiln atmosphere but did not 
craze. It is evident, therefore, that a reducing kiln atmosphere may cause 
crazing with certain glazes while others apparently are not affected in this 
manner. More care in keeping the kiln atmosphere oxidizing or in de- 
veloping glazes which are not susceptible to reduction would reduce this 
type of crazing. It is probable that a reducing kiln atmosphere has been 
responsible for much crazing which, heretofore, was difficult to trace since 
the cause has not been generally recognized. 


III. Frost Crazing 


While conducting freezing tests on water-saturated glazed ceramic 
bodies it was noticed that crazing frequently developed. Similar results 
were reported by Pence.’ As has been explained above’ this may be 
caused by small changes in size of the body as a result of the action of 


7 F. K. Pence, “Crazing Test for Wall Tile,”’ Trans. Amer. Ceram. Soc., 18, 622-30 
(1916). 
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moisture. It may also have been caused by the thermal shock produced by 
thawing the frozen specimens over hot steam as explained previously.* 
There is at least one other possible cause, namely, the increase in size of 
certain bodies caused by the expansion of water to ice in the bodies. For 
example, Palmer*® obtained indications that underfired brick expand, due to 
repeated freezing and thawing treatments of the water saturated speci- 
mens. 

In this work tests were made by the writers with specimens, 6 by 1 by 
1 inch, fired at temperatures 
ranging from cones 2 to 8. 
Distances on these bars were 
measured with a comparator 
microscope according to a 
method described pre- 
viously. The bars were 
soaked in water 48 hours 
and then were frozen at 
15°C in 20 hours. 

They were then thawed by 
placing them in water at 
20°C for four hours after 
which they were again 
frozen. This cycle of freez- 
ing and thawing was re- 
peated 25 times. A dupli- 
cate set of bars was soaked 
j in water for the same 


Fic. 1.—The effects of firing certain raw glazes length of time without 
in oxidizing and reducing kiln atmospheres. freezing. With these data 


Specimens at the left were fired to cone 5 in an allowances can be made for 

oxidizing kiln atmosphere; those to the right 2 

were fired to cone 5 under strongly reducing expansion caused by the 

conditions. Note how the reduced glazes have : : 

become crazed and have lost their opacity. action of moisture and a 
better idea may be had of 


the expansion caused by freezing. The bodies used in these tests were 
comparatively porous having absorptions ranging from 8.5 to 17.0%. 
The results are shown in Table I and represent the average of three 
specimens in each case. 
Bars made of body No. | and stored in water developed more moisture 
expansion than those which had been repeatedly frozen and thawed. This 
greater expansion of bars stored in water is probably due to the higher 


® L. A. Palmer, ‘Volume Changes in Brick Masonry,” Jour. Amer. Ceram. Soc., 14 
[8], 559 (1931). 
® See footnote 1, p. 632. 
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temperature of storage which evidently facilitates the action of moisture in 
expanding the body. It is evident that alternate freezing and thawing 
treatments of this body did not cause it to increase in size very much and 
practically all of the expansion was caused by the action of moisture. 
Such a body apparently would not craze as a result of freezing but may 
develop moisture crazing. — 

The results with body No. 2 were similar to those obtained with body 
No. 1. 

It is apparent that bars made of body No. 3 and fired to cone 3 have 
expanded from freezing treatments since expansions of the bars which had 
been frozen were found to be decidedly greater than those of the bars which 
had been stored in water at 20°C for the same period of time. Firing this 
same body to cone 8, however, tends to overcome this expansion. It 


TaBLe I 
EXPANSIONS OF BopIrgS FROM STORAGE IN WATER WITH AND WITHOUT FREEZING 
TREATMENTS 
Low-fired specimens High-fired specimens 
Linear expansion (%) i Linear expansion (%) 
Absorption Frozen Absorption Frozen 
after 5 hr Stored and after 5 hr Stored and 
Body Firing boiling in thawed Firing boiling in thawed 
No. cone (%) water 25 times cone (%) water 25 times 
1 3 11.1 0.027 0.015 6 10.4 0.024 0.020 
2 2 10.0 0.025 0.019 4 8.5 0.022 0.023 
3 3 16.5 0.031 0.044 ba 15.1 0.028 0.028 
4 3 17.0 0.028 0.053 6 16.1 0.021 0.027 


seems evident therefore that body No. 3 fired to cone 3 may develop 
crazing. 

Body No. 4 fired to cone 3 shows a strong tendency to develop frost 
crazing and even when fired to cone 6 it may develop this defect but to a 
lesser degree. 

It is concluded, therefore, that with certain bodies, especially underfired 
bodies, freezing may cause crazing or increase this defect on ware already 
crazed. Frost crazing probably does not develop on vitreous bodies but 
may be limited to porous bodies. 


IV. Parallel Crazing 


Craze cracks usually follow a hexagonal pattern joining each other at 
angles of approximately 90° (see Fig. 3A). In some cases, however, in 
walls of buildings these cracks follow parallel lines as is shown in Fig. 3B 
which may be vertical, horizontal, straight, or curved. In some cases a 
combination of hexagonal and parallel crazing may develop on the same 
piece (see Fig. 3D). 

This portion of the work was carried out to determine some of the causes 
of parallel crazing. It was suspected that this was closely related to strain 
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in the body since it usually occurs on pieces which are under more or less 
stress. The tests were therefore conducted by applying variable pressures 
to the test specimens consisting of 4- by 4- by 1-inch glazed tile. 

Two test specimens were placed in the spring apparatus shown in Fig. 2. 
Definite loads were applied by means of a testing machine and these were 
held by tightening the bolts which press the spring against the specimens. 
An initial load of 500 pounds per square inch was used and the specimen 
under this load was stored in air for one week. Additional loads of 500 
pounds per square inch increments were applied weekly. Four different 
glazes were tested in this manner and it was found that no crazing de- 


i i 
§ A- Hexagonal crazing B-Vertical parallel crazing 


heres 


C-Curved parallel crazmg 


D-Combmed parallel and 
chicken wire. crazing 


Fic. 2.—Apparatus used to apply Fic. 3.—Some different types of crazing. 
different loads to specimens to test 
their resistance to parallel crazing. 


veloped even after the specimens failed in compression, although the bodies 
used were fairly porous having 10 to 16% absorption. 

In a second series of tests a similar set of specimens was subjected to a 
load of 1000 pounds per square inch, placed in an autoclave, and treated 
with steam at 150 pounds per square inch for one hour. Duplicate speci- 
mens with no load were tested in the autoclave at the same time. In all 
cases those specimens under load developed vertical parallel crazing similar 
to that shown in Fig. 3B while the unloaded specimens developed hex- 
agonal crazing. 

It seems, therefore, that parallel crazing is a type of restricted moisture 
crazing. In the case where parallel crazing developed, the moisture ex- 
pansion of the body in a vertical direction apparently was restricted be- 
cause of the vertical pressure on it, whereas it was free to expand hori- 
zontally and hence developed parallel vertical craze cracks. Horizontal 
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and curved parallel crazing may be explained in a similar manner and 
bodies which have a strong tendency to develop moisture crazing may show 
a combination of parallel and hexagonal crazing, as is shown in Fig. 3D. 

It has been shown by Mellor'® and Wilson" that tile may be subjected to 
strains due to volume changes of the cement they were set in, although the 
exact magnitude of these strains remains to be .etermined. 


V. Conclusions 


(1) Firing certain glazed ware under strongly reducing conditions may 
cause the glaze to craze, to lose its opacity, to turn dark in color, and to 
become blistered. 

(2) Porous and underfired glazed ware may become crazed because of 
small changes in size of the body produced by repeated freezing and thawing 
of water-soaked ware. 

(3) Parallel crazing was found to be a type of restricted moisture crazing. 
Bodies with high resistance to moisture crazing are also resistant to parallel 
crazing. 

Eastern Terra Cotta ComPANny 


401 VeRNoN Ave. 
Lone Istanp Crry, N. Y- 
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THE EFFECT OF BORIC ACID IN RAW MILLED GLAZES* 


By Kart M. Kavurz 


ABSTRACT 


A study of the reactions between boric acid and typical ceramic raw materials in 
slips was made to determine the cause of raw glazes thickening upon standing. Raw 
zine oxide, precipitated barium carbonate, and light magnesium carbonate were found 
to react deleteriously with boric acid in milled slips with thickening or “‘setting’’ oc- 
curring. This thickening does not occur in many instances when large amounts of 
white lead are present in the mill batch. Remedies are given which were used to over- 
come this increase in viscosity in commercial raw glazes by using calcined mixtures and 
insoluble frits. 


I. Introduction 


For colored vitreous china sanitary ware, glazes of widely different 
compositions were used. With cone 6 giost, use of raw and partially 
fritted glazes reduced the number of different frits necessary to be made 
and stocked. B,O; may be added as raw B,O;-3H,0O in the mill batch or 
as a B,O;-SiO; frit, or even better as CaO-2B,035Si0}. 

Certain glazes containing boric acid or one of these frits become very 
viscous or semisolid upon standing or aging. To use these glazes, large 
volumes of water had to be added and mixed in thoroughly to produce the 
proper viscosity or flowing consistency for application. The specific 
gravity of the glaze was thereby lowered below the point where good coat- 


ings of glaze were obtained on the ware. Glazes high in white lead have 
less tendency to change in this way than glazes with low white lead content 
or entirely free of this material, and the viscosity invariably increases 
whenever precipitated barium carbonate is an ingredient of the mill batch. 
In those raw glazes which contain no boric acid or frit which reverts to 
boric acid, the viscosity change is unimportant and these glazes can be made 
and stocked in large quantities. 


II. Procedure 


A special study was undertaken to find out which ingredients of the mill 
batch were reacting with boric acid to cause this thickening or increase in 
viscosity. Since the proportion of these ingredients to boric acid was 
always in some molecular ratio dependent upon the empirical formula of 
the glaze, simple molecular proportions were used in this study. For each 
molecular equivalent of boric acid, one molecular equivalent of a mill- 
batch ingredient was used. These were calculated to percentages so as to 
make uniformly sized batches. 

Two series were made: the one of boric acid and a mill-batch ingredient, 
the other of boric acid, white lead, and the same mill-batch ingredient. 
These were weighed in 200-gram batches and milled four hours in small 
laboratory ball mills. The water content of each slip was adjusted in the 

* Received May 20, 1932. 
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mill so that a thick, viscous slip, capable of flowing freely, resulted. The 
amount of water necessary to produce this condition generally was 50% of 
the total dry weight batch and varied from this amount to 150% for some 
batches. Each batch after milling was placed in glass bottles, stoppered, 
and allowed to stand for twenty-four hours. The slips in the bottles were 
carefully observed at intervals and any changes in the physical condition or 
appearance were noted. The fluidity of the slips was gaged by inverting 
the bottle and noting the time of flow of the slip toward the neck of the 
bottle. This was done after milling, after standing one hour, and after 


standing twenty-four hours. A direct determination of the relative 
viscosity or fluidity of the slips was deemed unnecessary for the purposes 
of this study. 


III. Results 


The composition of the batches used and the results obtained are given 
in Table I. 


TaBLe I 


Batch Water 
(%) (%) 
32.5 50 
67. 


Batch 
No. After 24 hours 


No apparent change 


After 1 hour 
No apparent change 


Material! 


1 Boric acid 
White lead 
Boric acid 50 

White lead 

Whiting 

Very slight increase in 

viscosity 


Boric acid 
Whiting 


Became rigid, dry, and 
very porous; hard- 
ness equal to plaster 

Black film (PbS) on 
surface; not softened 
or slaked by water 


Increased viscosity 
with evolution of 
CO, gas; some H2S 


Boric acid 
White lead 
Barium carbonate 


Oh 


Boric acid 
Barium carbonate 


Boric acid 
White lead 
Magnesium carbonate 


Boric acid 59.6 
Magnesium carbonate 40.4 


*“‘Set”’ like plaster to 
a solid mass with 
evolution of CO,; 
some H,S 


Increased viscosity 
with evolution of 
gas presumably 
CO,; frothing 


Rapid evolution of 
CO, with frothing 
and increase in 
volume 


Became rigid, dry, and 
very porous; hard- 
ness equal to plaster; 
not softened or 
slaked by water 


Very viscous but still 
capable of flowing; 
continued, bubbling 
of gas through the 
slip; volume of slip 
increased 


Very viscous but ca- 
pable of flowing ; con- 
tinued evolution of 
CO, with frothing; 
greatly increased 
volume 


4 21 75 
44 
34 
61.4 
6 26.6 100 
55.4 
18.0 


10 


11 


12 


17 


18 


21 


The most interesting reaction of this study was that between precipitated 


Material 


Boric acid 
White lead 
Raw zinc oxide 


Boric acid 
Raw zinc oxide 


Boric acid 
White lead 
Calcined zinc oxide 


Boric acid 
Calcined zinc oxide 


Boric acid 
White lead 
Tin oxide 


Boric acid 
Tin oxide 


Boric acid 
White lead 
Feldspar (potash) 


Boric acid 
Feldspar (potash) 


Boric acid 
White lead 
Flint 


Boric acid 
Flint 


Boric acid 
White lead 
China clay (Ga.) 


Boric acid 
China clay (Ga.) 


Boric acid 
White lead 
Zirconium oxide 


Boric acid 
Zirconium oxide 
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TaBLe I (continued) 


Batch Water 


(%) (%) After 1 hour 


Slight increase in 
viscosity 


50 Very viscous; flows 
with difficulty 


50 No apparent change 


BR 


an 


After 24 hours 


Slight increase in vis- 
cosity 


Very viscous; inca- 
ble of flowing when 
ttle is inverted 

No apparent change 


Slight increase in vis- 
cosity 


Viscosity slightly in- 
creased 


Greater viscosity ; flows 
with difficulty 


No apparent change 


Slight increase in vis 
cosity 


No apparent change 


barium carbonate and boric acid. The effect of white lead in the batch 
seemed to retard the reaction to some extent, but the ultimate result was 


the same. 
water and which adhered very stubbornly to the bottle. 


The product formed was a hard mass which was unaffected by 


The fact that the 


slip became solid and apparently dry would indicate the formation of some 
chemical compound containing a’ large amount of water of crystallization. 
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Batch 
55.7 
17.5 
40. 
40. 
67. 
20 24.6 50 “ 
51.0 
24.4 
49.9 q 
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In Watts’ Dictionary of Chemistry' are listed many barium borates, some 
with large amounts of water of crystallization, such as BaO-B,O;-10H,O 
and 2BaB,0,-H,B,0,-14H,O. It is possible that these compounds, or 
similar ones, may have formed in the slip. No attempt was made to 
determine chemically the nature of the compounds formed. 

The evolution of hydrogen sulphide gas (HS) accompanying the reaction 
was undoubtedly between boric acid and barium sulphide or barium 
hydrogen sulphide present in the precipitated barium carbonate. 

Light magnesium carbonate in a water slip reacts with boric acid with 
the evolution of a gas, probably carbon dioxide. The volume of the slip 
is greatly increased with continual bubbling or frothing for over twenty- 
four hours. Unlike barium carbonate it does not set to a firm mass and 
after the reaction is apparently complete the change in viscosity is not 
excessive. 

Here again a chemical change undoubtedly takes place in the slip, but 
with the large amount of water (100 and 150%) required in the mill to 
produce a flowing slip any tendency to set or harden may have been de- 
stroyed. The addition of white lead to the batch apparently did not. pre- 
vent this reaction. 

A large number of magnesium borates are listed in Watts’ Dictionary of 
Chemistry,' of which MgO-B,0;-4H,O, MgO-B,O;8H,0, and MgB,0,-- 
are typical. 

The viscosity of a white lead—boric acid slip remains unchanged even 
alter twenty-four hours’ standing. The fact that white lead prevents the 
thickening of many of the above slips and even of some glazes when it is 
present with the boric acid would indicate an affinity between the two. 
It is possible that it may form some basic lead borate which has the same 
viscosity in a slip as the original ingredients. 


IV. Remedies 


If the ware upon which raw glazes or enamels are to be applied is vitreous 
or nonporous, the presence of soluble boric acid in the mill liquor is not 
objectionable. Boric acid may thus be used directly in the mill batch 
provided it will produce a workable milled glaze. From the foregoing data 
it will be seen that a glaze high in white lead, low in zinc oxide, and free 
from barium carbonate or magnesium carbonate could be made with boric 
acid in the batch, which would be commercially practical. Such a glaze 
is given below. 

0.2 K,O 


0.2 CaO (3.0 SiO, 
0.4 Ppo (9-3 BLO, 
0.2 ZnO 


Feldspar, china clay, flint, boric acid, whiting, white lead, and zinc oxide 


1 Vol. I, p. 530. 
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(preferably calcined) in the mill batch are used. This glaze was used 
commercially for several years without any difficulty. 

A glaze, however, of the following type with feldspar, china clay, flint, 
boric acid, whiting, zinc oxide, and barium carbonate in the mill batch 
could only be used successfully immediately after milling. If allowed to 
age for twenty-four hours or longer, it becomes semisolid or very thick and 
plastic, and in order to be used large volumes of water must be mixed in to 
produce a flowing consistency. Due to the low density thus produced 
coatings of proper thickness on the ware are difficult to obtain. By 
continued application when spraying, coatings of the proper thickness 
can be made, but due to the high shrinkage of the glaze in drying cracks 
and checks appear which produce crawling or slipping in firing. 


To remedy this condition in leadless glazes containing zinc oxide, barium 
carbonate, or magnesium carbonate with B,O; without resorting to com- 
plete frits for each glaze, many substitutions were made as follows: (1) 
Replacing raw zinc oxide by calcined zinc oxide was usually beneficial 
(2) Replacing barium carbonate by a calcined mixture of barium carbon- 
ate, china clay, and flint of empirical formula, BaO-Al,O;-4SiO:, tended to 
eliminate to a great extent the setting or solidifying of the milled glaze upon 
aging. (3) Ground witherite replacing precipitated barium carbonate may 
be advantageous; no trials were made, however, with this material. 
(4) Replacing light magnesium carbonate with steatite or a calcined mix- 
ture of magnesium carbonate, china clay and flint (MgO-Al,0,-4SiO,) was 
found to be beneficial. 

Although the introducti4n of these calcines in the mill batch reduced the 
tendency of this type of glaze to thicken it did not eliminate it entirely. 
The ultimate procedure for the leadless type of raw glaze was to introduce 
into the mill batch the B,O; content as a component of an insoluble frit. 
A general frit which could be introduced into the formula of most glazes 
had the empirical formula Na,O-CaO-'/,Al,03-2B,03-5SiO,. This frit, 
although not insoluble in water, had an alkaline reaction in the mill liquor 
instead of reverting to free boric acid and produced glazes of good working 
properties which were capable of being aged and stored. 


V. Conclusions 


Raw zinc oxide, precipitated barium carbonate, and precipitated light 
magnesium carbonate in the presence of soluble boric acid in the mill batch 
cause a thickening of setting of the milled glaze upon standing. 


0.2 K;O 7 Oe 
0.4 CaO 2.7 Si | 
0.3 ZnO to. {5° B,O; 
0.1 BaO | 
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The presence of large amounts of white lead with the boric acid in the 
mill batch of raw glazes retards or prevents this thickening in many cases. 

Calcined zinc oxide and calcined mixtures of barium carbonate, mag- 
nesium carbonate, china clay, and flint when used to replace zinc oxide, 
barium carbonate, and magnesium carbonate, respectively, in the mill 
batch of leadless raw glazes containing boric acid reduce this tendericy to 
thicken considerably but do not eliminate it. 

For leadless raw glazes of good working properties, the B,O,; content 
should be introduced into the mill batch as a component of arf insoluble 
frit, or of a frit having an alkaline reaction in water. 
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A SIMPLIFIED METHOD FOR THE ACCURATE WET BLENDING 
OF GLAZES AND SLIPS* 


By Kart M. Kautz 


ABSTRACT 


A method is given for the accurate wet blending of glazes and slips whereby a single 
characteristic of the suspension called the G value (or grams per cubic centimeter 
value) is determined and used as the basis for all blends. 


I. Introduction 


In many plants and laboratories, wet blends are made on the basis of 
specific gravities of the glazes or slips only, without the knowledge of any 
other data. Again, other blends are made, based upon the percentage of 
solids or of water contained in the suspensions. Often two glazes are 
adjusted to the same specific gravity and then blended as if equal volumes 
contained equal weights of solids, which is true only when the average true 
specific gravities of the dry materials composing the glazes are the same. 
Blends of slips and glazes having widely different specific gravities are also 
made so that the resultant blend has a definite specific gravity and the 
composition thus computed from the volumes is used. Blends such as 
these obviously do not represent accurate composition blends of the end 


members. 
II. Proposed Method 


To establish or fix a glaze, slip, or other form of suspension definitely, 
two properties must be known. The characteristics which can be deter- 
mined easily are the average true specific gravity of the materials composing 
it, the per cent by weight of these materials in the suspension, the specific 
gravity of the suspension, and the weight of suspended material per unit 
volume of suspension. Knowing the values of any two of these character- 
istics, the values of the other two may be computed. Since it is more 
convenient and rapid to determine the specific gravity and the per cent of 
solids in the suspension, these are the two values generally determined. 
The average true specific gravity of the dry materials is seldom necessary 
for accurate wet blending and is not determined or calculated. 

The most important characteristic of the suspension, the weight of 
suspended material per unit volume, is obtained as the product of the 
specific gravity and the per cent of solids in the suspension, or it may be 
expressed as follows: 


P 
G = S x 100 
Where S = specific gravity of the suspension 
P = per cent of suspended material in the suspension 
G = grams of suspended material/cu. cm. suspension 


* Received May 20, 1932. 
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Nore: The value of G, or the weight of suspended material per unit volume, may 
also be obtained by evaporating to dryness an accurately measured volume of the 
suspension and dividing the weight of residue obtained in grams by the volume of 
suspension used expressed in cubic centimeters. 

Knowing the G value of any glaze, slip, or other suspension, accurate 
composition blends by weight or volume can be made with any other having 
a known G value; conversely the composition of any blend or mixture by 
volume or weight of two or more end members can be simply and accurately 
calculated. 


Ill. Examples 


As an example, suppose two casting bodies, A and B, are to be blended 
without dilution so as to produce a composition having 50% dry equivalent, 
A, by weight and 50% dry equivalent, B, by weight. 

A has the values S = 1.723; P = 66*/;%. Therefore the value of G is 
1.149 grams per cubic centimeter. 

B has the values S = 1.702; P = 60%. Consequently the value of G 

would be 1.021 grams per cubic centimeter. 
If these were blended so that the resultant blend would 
have an intermediate specific gravity of 1.7125, which is 
often the practice, equal volumes of A and B would be re- 
quired. It can be seen from the G values of the two slips, 
however, that a true 50% blend of suspended materials would not result. 
Likewise a blend based on the per cent of solids, or of water, in the two 
suspensions would be incorrect because equal volumes would again have 
to be used. 


(1) Errors in 
Common 
Practice 


Since 1 cubic centimeter of A contains 1.149 grams solid 
material and 1 cubic centimeter of B contains 1.021 grams 
solid material, 1 cubic centimeter of A is equal in amount 


(2) Correct 


Blending 
Method 


of solid material to 


centimeters, or 1.125 cubic 


centimeters of B. Therefore for a given volume of A, 1.125 times that 
volume of B would be required to produce a blend containing 50% by 
weight of the solid materials of each. 

If 1000 grams dry-weight equivalent A are to be blended with 1000 


1000 
grams dry-weight equivalent B, then ————.,, or 871 cubic centimeters o* 


1.149 
1000 
A and 1021°% 978 cubic centimeters of B would be necessary. 
If for the same blend the total amount of the blend is to be 2000 cubic 
1,021 


— x 2000, or 942 cubic centimeters of A and 


centimeters, then 7557 4 1.149 


1.021 + 1.149 * 2000, or 1058 cubic centimeters of B would be required. 


1.149 
| 
| 
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For_the blending of two or more glazes in molecu- 

lar proportions without dilution, the same method 

applies except that the volume of each end member 

used is calculated so as to contain a weight of 

material which is proportional to its formula batch weight depending 

upon the blend required. 

(4) Equalizing the Sometimes it is desired to dilute a glaze, slip, or 
other suspension so as to have a G value equal to 

Value of G na 

another. This relation is expressed by 


W=%-1 


(3) Blending Glazes 
in Molecular 
Proportions 


g./cc. of suspension of highest value 

g./cc. of suspension of lowest value 

cc. of water necessary to be added to each cc. of suspension of G value to 
dilute it to a value of G’ g./cc. 


IV. Summary 


Since most methods of accurate wet blending require the determination 
of two properties of the suspension, usually the specific gravity and the 
percentage of suspended material, this method simplifies the computations 
by requiring only the product of these values in all calculations. Again 
this value (the weight of suspended material per unit volume) may be 
determined directly for-any suspension and used as the basis for all blends 
without the necessity of determining any other property. 


Where G 
G 
W 
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Abrasives 


Abrasives provide finishes on stainless steel sheets. ANon. Abrasive Ind., 13 
[9], 14-15 (1932).—Increasing application of stainless steel sheets in various gages to 
decorative and other uses which require polished surfaces ranging from a mirror finish 
to a dull or brush finish has led to the development of special machines to perform the 
necessary abrasive operations rapidly and economically. One of the largest installa- 
tions is in the Massillon division of the Republic Steel Corp., Youngstown, Ohio. It is 
described in detail. E.P.R. 

Lithographic abrasives. C. M. Witty. Sands, Clays & Minerals, 1 [1], 23-28 
(1932).—The. principles of the process of lithography are given. W. describes the 
modern method of obtaining the roughened and water-retaining surfaces by use of a 
special graining machine and the proper abrasives. Photomicrographs show the graded 
quartz and flint, and also the grained zinc and aluminum plates. G.R.S. 

Surface factor in grinding media. ANoNn. Eng. Mining Jour., 132 (9), 392 (1931)— 
Hardness is not the only factor involved in selecting an efficient grinding medium. The 
toughness and surface characteristics are highly important. A rough-surfaced material, 
though it wears more rapidly itself, is frequently more efficient because it prevents slip- 
page of the particles being ground and increases the angle of nip. C.R. A. 

Grinding billets for rolling in alloy steel mill. ANon. Abrasive Ind., 13 Ay -8 
(1932). _—The practice employed is described. PR. 

pattern for crankshaft repair by grinding. Frrep B. Jacoss. Abentiee 
Ind., 13 [9], 19-20 (1932). E.P.R. 
Economy in the polishing shop. HENRY R. Power. Metal Cleaning & Finishing, 
4 [8], 467-68 (1932) -—The use of flour as a glue filler on polishing wheels is discussed 
with reference to its effect on polishing efficiency. E.J.V. 
lighting cast aluminum. ANoNn. Abrasive Ind., 13 [9}, 11 (1932).—High 
lighting is a trade term given to the mechanical finish applied only to raised sections 
of castings subsequent to the application of a base finish such as sandblasting or deplat- 
ing. High lighting may be accomplished by a belt sander or rotary abrasive wheels. 
On flat castings the belt sander proves the most efficient, while on irregular castings 
wheels are necessary. Abrasive wheels recommended for high lighting are made from 
6- to 12-in. standard sewed muslin buffs by gluing enough buffs together to give the de- 
sired thickness. For general use, wheels 1'/, to 2 in. thick are used. Polishing wheels of 
this type are used with horizontal high-speed air grinders operated at from 3400 to 
4400 r.p.m. E.P.R. 

Development of sieve specifications. L. V. Jupson. Amer. Standards Assn 
Bull.; Abrasive Ind., 13 [8], 13 (1932).—Testing of abrasive grain is performed on 4 
series of sieves certified by the National Bureau of Standards or their equivalent. Many 
powdered or crushed materials are limited in their usefulness by their size as determined 
by a screening test. This subject is of particular interest at this time because of the 
formation of an American Standards Assn. Technical Committee to consider this question 
and also because of the proposal of the International Standards Assn. to consider the 


! The abbreviation (C.A.) at the end of an abstract indicates that it was obtained from Chemi 
cal Abstracts by coéperative agreement. 

The bold-face number following the journal name is the volume, the issue number is in brackets 
followed by the page numbers, then the year in parentheses. 
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adoption of international specifications for sieves used for testing purposes. Plans 


for the organization and work of the committee are now under way. E.P.R. 
federal specifications for abrasive waterproof paper. ANON. Abrasive 
Ind., 13 [9], 16-17 (1932). E.P.R. 


Standardizing surface qualities. ANon. Abrasive Ind., 13 [8], 20 (1932).—The 
American Standards Assn. has undertaken an investigation of the standardization of 
finishes of machine and other surfaces. E.P.R. 


PATENTS 

Internal grinder control. C.T.Raurte. U.S. 1,871,468, Aug. 16, 1932. 

Grinding and polishing machine. G.A.Carison. U. S. 1,871,494, Aug. 16, 1932. 

Truing device for the wheels of grinding machines. Sort EINSTEIN AND L. F. 
NENNINGER (Cincinnati Grinders, Inc.). U.S. 1,871,504, Aug. 16, 1932. 

Grinding machinery. G. A. Vouz (Cincinnati Grinders, Inc.). U. S. 1,871,866, 
Aug. 16, 1932. A.A. NicHots W. H. Nicuors. U. S. 1,872,041, Aug. 16, 1932. 
J. E. Caster (Cincinnati Grinders, Inc.). U. S. 1,872,405, Aug. 16, 1932. Franz 
Lanc (W. A. Riddell Co.). U. S. 1,872,469,: Aug. 16, 1932. M. H. Arms (Bryant 
Chucking Grinder Co.). U. S. 1,872,552, Aug. 16, 1932. F. M. Kern (Cincinnati 
Grinders, Inc.). U.S. 1,873,423, Aug. 23, 1982. A. A. Marte (Martell Mfg. Co.). 
U. S. 1,873,612, Aug. 23, 1982. W.F. Fraser. U.S. 1,873,752, Aug. 23,1932. A.H. 
Jones. U. S. 1,874,301, Aug. 30, 1932. Hans Fritscur (Cincinnati Grinders, Inc.) 
U. S. 1,874,491, Aug. 30, 1932. L. F. NEnnrnGER (Cincinnati Grinders, Inc.). U. S. 
1,874,583, Aug. 30, 1932. C. J. ANpEeRsoNn (Erik Borg and C. U. Johanson). U. S. 
1,875,547, Sept. 6, 1932. A machine for grinding milling cutters is described. F. J. 
JescuKe (J.J. Young). U.S. 1,877,328, Sept. 13, 1932. F.S. Haas anp B. A. KEARNS 
(Cincinnati Grinders, Inc.). U.S. 1,877,505, Sept. 13, 1982. H.M. AtBee (Leavitt 
Machine Co.). U. S. 1,877,546, Sept. 13, 1932. R. E. W. Harrison, F. S. Haas, 
AND G. W. Machine Co.). U.S. 1,877,572, Sept. 13, 1932. 

Feeding mechanism for grinding machines. G. H. Smitu (Norton Co.). U. &. 
1,872,191, Aug. 16, 1932. 

Work-feeding apparatus. G. W. Foster (Chrysler Corp.). U.S. 1,872,436, Aug. 
16, 1932. 

Work sizing. W. J. Bryant (Bryant Chucking Grinder Co.). U. S. 1,872,667, 
Aug. 23, 1932. 

Honing machine. A.M. JoHNSON (Barnes Drill Co.). U.S. 1,872,746, Aug. 23, 


Abrading apparatus. S. N. JoHNsoNn (Delco-Remy Corp.). U.S. 1,873,129, Aug. 
23, 1932. 

Control mechanism for grinding machines. PETER PLANTINGA (Greenfield Tap & 
Die Corp.). U.S. 1,873,151, Aug. 23, 1932. 

Splash-guard mechanism for grinding machines. PrTER PLANTINGA (Greenfield 
Tap & Die Corp.). U.S. 1,873,152, Aug. 23, 1932. 

Cam-grinding fixture. L. C. Suippy anp J. Q. Hormes (Delco-Remy Corp.) 
U. S. 1,873,224, Aug. 23, 1932. 

Truing mechanism for grinding machines. S. W. Batu (John Bath). U.S. 1,873, 
530, Aug. 23, 1932. 

Apparatus for truing grinding wheels. THomas Barisu. U. S. 1,874,156, Aug. 30 
1932. 

Hob-grinding machine. C.G. OLson (Illinois Tool Works). U.S. 1,874,592, Aug. 
30,1932. J.R.Ricner. U.S. 1,874,626, Aug. 30, 1932. 

Abrasive mounting for grinding devices. P. D. Bates ANp M. C. Hutto (Hutto 
Engineering Co., Inc.). U.S. 1,874,855, Aug. 30, 1932. 

Abrading tool. L.O.Brarp. U. S. 1,874,856, Aug. 30, 1932. 

Cutter grinder. Witty Scuarrr. U.S. 1,875,163, Aug. 30, 1932. 

Production of abrasive flours. S. F. Watton (Exolon Co.). U.S. 1,875,531, Sept. 
6, 1932. 

Polishing machine. G. (Eaton Mfg. Co.). U.S. 1,875,962, Sept. 6, 1932. 

Cylinder hone or lapping tool. T. F. Quictey (Micromatic Hone Corp.). U. S. 
1,876,468, Sept. 6, 1932. 

Grinding or cutting machine. P. J. Fopert anp A. J. Ducuarme (Detroit Alumi- 
ntim & Brass Co.). U.S. 1,876,899, Sept. 13, 1932. 

Method and apparatus for grinding curved tooth gears. A. L. Srewart (Gleason 
Works). U.S. 1,877,205, Sept. 13, 1932. 

Valve grinder. N.F.McNavucut ANp E. H. Peterson (Duro Metal Products Co.). 
U. S. 1,877,348, Sept. 13, 1932. 
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Hydraulic grinder. So. anv H. R. Is_er (Cincinnati Grinders, Inc.). 
U. S. 1,877,500, Sept. 13, 1932. 
P Joining abrasive articles. F.J. Tone (Carborundum Co.). U. S. 1,877,541, Sept. 
13, ‘ 
Machine for dressing revolving grinding wheels. H.F.Arxins. U. S. 1,877,637, 
Sept. 13, 1932. 
Method of manufacturing abrasive articles. CarsoruNpumM Co., Lrp. Brit. 
377,291, Aug. 4, 1932. 
Dressing devices for grinding wheels. H.F. Arxins. Brit. 377,350, Aug. 4, 1932. 
‘ a and grinding apparatus for razor blades. R. Dussxy. Brit. 377,466, 
ug. 4, 2. 
ss and apparatus for depositing granular material on an adhesive-coated 
carrier. W. J. TENNANT (Behr-Manning Corp.). Brit. 378,014, Aug. 17, 1932. 
or abrading machines. CrnciInNATI GRINDERS, INc. Brit. 378,032, Aug. 
17, 1932. 
Manufacture of abrasive-coated materials. Corp. Brit. 378,057, 
ug. 17, 1932. 
Attachment for holding tools during operation of grinding. W. J. Arxins. Brit. 
378,162, Aug. 17, 1932. 
Apparatus for polishing or grinding the internal surfaces of hollow bodies. G. G. 
AcostToni. Brit. 378,905, Aug. 31, 1932. 


Art and Archaeology 


Producing colors on pottery. JoHNW.Iuirr. Ceram. Ind., 19 [3], 113-14 (1932).- 
I. reviews the known ceramic colors and makes suggestions regarding the use of the 
right colorants. He discusses overglaze colors, glaze stains, underglaze colors, engobe 
colors, and body stains. W.W.M. 
Replacing plaster and clay with new embossing medium. Howarp R. Erwin 
Ceram. Ind., 19 [3], 119 (1932).—E. describes experiments which reveal many advantages 
for Halowax over plaster or clay as an embossing medium. Halowax makes possible a 
sharp, clean-cut, or carved appearance of the decorated piece. The making of the mold 
for an embossed plate is illustrated and described. W.W.M. 
Luster finishes in the ceramic industry. L. CuHatmers. Brit. Ind. Finishing 
[London], 2, 137-38 (1931); Sprechsaal, 65 [30], 556-57 (1932).—-Luster may be divided 
into the following classes according to materials producing the diffraction of light: (1) 
metallic, (2) glass, (3) resinous, (4) pearl, (5) silky, and (6) diamond luster. Only the 
first class is taken into consideration in the ceramic industry. This group is divided inte 
three subgroups, viz., colorless, colored, and mixed colored lusters. Metals such as 
aluminum, lead, silver, bismuth, and zinc belong to the first subgroup, while iron, nickel, 
chromium, manganese, gold, cobalt, and uranium produce colored effects besides an 
iridescent glimmer. Mixed colored lusters, depending on a combination of two or more 
metals, generally produce much more varied and powerful tones and finer secondary 
colors. Through the mixing of bismuth luster and gold luster in a proportion of 1:5, a 
copper gold luster is obtained, with a proportion of 1:2, a rose du Barry luster, and with 
a proportion of 1:4, a blue luster. The luster coat generally consists of a suspended or 
(in a colloidal form) metallic organic base which in turn consists of a resinate, sulphoter- 
pene, oleate, stearate, oxalate, or benzoate according to the metal, dissolved in a suitable 
medium. Ether oil (rosemary, fennel, lavender, sassafras, or eugenol), turpentine oil, 
resin solution, and linseed oil are used as binding agents. A definite manner of prepara 
tion is required for every metal. For gold, platinum, chromium, and silver, the sulpho 
terpene is prepared with sulphur balsam (a colloidal suspension of sulphur in linseed oil 
or Venetian turpentine oil), while colophony is recommended for bismuth or basic ni- 
trate. Varied effects are obtained through the mixing of lusters, e.g., 10 parts of bis- 
muth luster (5%), 70 parts of iron luster (5%), and 20 parts of diluent result in an orange 
luster, while 41 parts of thorium luster (5%), 21 parts of tin luster, and 38 parts of 
vanadium luster (2.5% Vd2O;) produce an iris luster. M.V.K. 
Lead silicates as raw materials for glazes. H. Bo.t_enpacu. Sprechsaal, 65 
[33], 607-609 (1932).—B. discusses the silicates, PbO-0.5SiO., PbO-SiO,, PbO-2SiO», 
9 
1SiO», and 1SiO., and gives formulas and calculations of glazes 
M.V.K. 
Requirements of ceramic pigments. A. TuHtrmer. Farben-Chem., 3, 132-33 
(1932).—Aside from freedom from Fe oxides and H,O-soluble salts, colored pigments for 
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ceramic glazes have no rigorous requirements. Fe oxides tend to deepen the color and 
reduce the gloss; H,O-soluble =a produce bubbles. (C.A.) 
Substance for electroplating ceramic ware. R. Szymanowrrz. Ceram. Ind., 
19 [2', 99-100 (1932).—S. states that a coat of Aquadag (colloidal graphite and water, 
produced by Acheson Oildag Co., Port Huron, Mich.) rubbed on the surface of clay- P _ 
ware gives an electrical conducting surface coat suitable for electroplating with any de- 
W.W.M 
ae my in industry. ANON. Times Eng. Supp., 30, 252 (1932).—The Committee 
set up by the British Board of Trade with the object of securing better design in industry 
has reported against a standing exhibition in London, but recommends periodical exhi- . . 
bitions and traveling displays in the country. H.H.S. 
Gilding acid-etched china. ANon. Christian Sci. Mon., 24 [231], 6 (1932).— 
A brief but complete description of the methods used in hand gilding acid-etched china 
in the home is given. Illustrated. E.J.V. 
Connick windows at Princeton University. ANon. Amer. Glass Rev., 51 [47], 21- 
22 (1932).—Installation of the last five stained-glass windows, which are the work of 
— Jay Connick, in the choir of the Princeton University Chapel, has been com- 
ple E.P.R. 
Modern Liibeck stained glass. H. Maun. Diamant, 52 [6], 101-102 (1930).— 
Some of the modern productions of the Liibeck stained glass workers are described. 
Illustrated. E.J.V. 
The stained glass window; its character, development, and importance. ANON. 
Diamant, 52 [5], 87-90 (1930).—A history of the stained glass window and its designs 


is presented. E.J.V. 
New ceramics from the Royal Factory of Copenhagen. YvaNHok RAMBOSSON. 
Mobilier et Déc., pp. 195-99 (May, 1932). (D.I.) 
René Lalique. Henri Ciouzor. Mobilier et Déc., pp. 213-19 (May, 1932). 
(D.1.) 


Syracuse ceramics. ANON. Amer. Mag. Ari, 25 [1], 67 (1932).—This is a report 
of the First Annual Robineau Memorial Ceramic Exhibitien held in May. Illustrated 


See also Ceram. Abs., 11 [3], 150; [7], 399 (1932): E.B.H. 
Adelaide Robineau. CarLTON ATHERTON. Ceram. Age, 19 [5], 208-34 (1932).— 

A. reviews the life of Mrs. Robineau and describes her work. Illustrated. R.G.M. 
Robert Obsieger, Vienna. ANon. Deut. Kunst & Dek., pp. 96-100 (May, 1932). 

(D.I.) 


Victorian glass. E.M.B. Christian Sci. Mon., 24 [243], 5 (1932).—Some of the 
old pressed glass belonging to the Victorian era, produced i in America between 1827 and 
1890, is briefly described by name and appearance. A 

Art of glassmaking in medieval Italy. F. Urspani pr Gue.tor. Ind. Silicati, 
10 [5], 14-15 (1932).—The achievements in glassmaking by members of the Bigaglia 
family at Murano from the 16th to the 18th Century are given. See also Ceram. Abs., 
11 [4], 239 (1932). M.V.K. 

Contribution to the study of Islamic ceramics. Luici Mosca. Corriere ceram., 13 
[5], 187-91(1932).—A description is given of the highly decorated square tile of yellowish 
white terra cotta (1 cm. in thickness and 211 mm. on a side), found in the ‘‘Mirhab”’ of 
the great mosque of Kairouan, which bear a great similarity to those found in the exca- 
vations of the ancient city of Samara on the Euphrates. See also Ceram. Abs., 11 [9], 


478 (1932). M.V.K. 
Majolica of Mengaroni. Gian Car_o Pomrmpori. Corriere ceram., 13 [6], 213-19 
(1932).—The work in majolica of the late Ferrucio Mengaroni of Pesaro is discussed. 4 ° 
M.V.K 


Majolica of Bologna and Ferrara. Ciarice LORENZ AIKEN. Connoisseur, 90 
[372], 108-13 (1932).—Excavations in various towns of Italy have unearthed fragments 
which identify by their motifs of decoration the original locality of certain museum speci 
mens of majolica. Bologna and Ferrara have acquired fame for their majolica as well as 
for their graffito ware. The majolica of the graffito technique is not of white earth but 
of red clay in which the red ground shows through the transparent lead glazing. The 
Ferrara graffito shows finer drawing and more thorough treatment of details. Illus- 
trated. E.B.H. 

Discoveries in Nubia. Anon. Illus. London News, 180, 954-57 (1932).—The 
discoveries of the Egyptian expedition under Walter B. Emery have caused popular 
interest comparable to Carter’s find of the Tutankh-Amen relics. 12 photographs. 

H.H.S 
Relics of prehistoric Sardinia. ANon. Illus. London News, 180, 852-53 (1932). — 
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The Exhibition of Ancient Art held in Rome affords a comprehensive view of the results 
of excavations since 1922. Photographs of nuraghic art from Sardinia are presented. 


H.H.S. 
Digging the Agora at Athens. T. L. Smear. /Jilus. London News, 
(1932); for abstract see Ceram. Abs., 11 [8], 439 (1932). H.S. 
Prehistoric man in Scotland: II. The New Stone Age. M.E.C. rd AND 


K. Kennepy. Chambers’ Jour., pp. 438-42 (June, 1932).—The characteristic pottery 
of neolithic times consists of round-bottomed bowls of a dark smooth paste with varied 
ornamental motifs. H.HS. 


BOOKS 
Three Books of the Potter’s Art. II. Cipriano Piccotpasso DuRANTINO. Cor- 
riere ceram., 12 [11], 465-69; [12], 503-11 (1931); 13 [1], 25-31 (1932).—In this book 
D. treats the coloring substances, firing methods, and types of mills used in his day. 


For Part I see Ceram. Abs., 11 [2], 76 (1932). M.V.K. 
Pottery in the Making. Dora Lunn. Dryad Press, London, 1932. Price 6s. 
Reviewed in London Studio, 104, 60 (1932). H.H.S. 


Archaeology in England and Wales, 1914-1931. T. D. Kenpricx anp C. F. C. 
HAWKES. xx + 37l pp. 30 plates. Methuen, London, 1932. Price 15s. Reviewed 
in Times Lit. Supp., 31, 481 (1932). H.HS. 

Glass Painters and Glass Cutters of Thuringia of the 16th and 18th Centuries. (Thiir- 
inger Glasmaler und Glasschneider des 16-18 Jahrhundert.) Hersert KUHNERT. R. 
Wagner Sohn, Weimar. Reviewed in Sprechsaal, 65 [30], 567 (1932).—This work is 
a valuable contribution to the history of glassworks of Thuringia and the history of fine 
glass art especially. M.V.K. 

Excavations at Olynthus: Part IV: the Terra Cottas. D. M. Roprnson, xii + 
105pp. 62plates. Johns Hopkins Press, Baltimore, 1932. Price $10.00. Reviewed in 
Times Lit. Supp., 31, 366 (1932); see also Ceram. Abs., 11 [6], 340 (1932). H.HLS. 


PATENTS 


Design for goblet, etc. T. C. Hersey (A. H. Heisey Co.). U.S. 87,576, Aug. 16, 
1932. E. B. Beprorp aNp M. G. Parker (Oneida Community, Ltd.). U.S. 87,703 
to 87,706, Sept. 6, 1932. M.A.Smirm (McKee Glass Co.). U.S. 87,761, Sept. 13, 1932. 

Design for mug, etc. R. W. THomas (General Glass Corp.). U. S. 87,606, Aug. 
16, 1932. 

Design for tile. L. V. Soton (United States Quarry Tile Co.). U. S. 87,650, Aug. 
23, 1932. 

Design for lower bowl for coffee makers. F.E.Woxtcorr (Silex Co.). U.S. 87,655, 
Aug. 23, 1932. 

Design for plate, etc. W.T. Jounson (Mayer China Co.). U. S. 87,664, Aug. 30, 
1932. R. E. Luxens (Mayer China Co.). U. S. 87,668, Aug. 30, 1932. L. H. Bown 
(Buffalo Pottery). U.S. 87,708, Sept. 6, 1932. H.J. Warn (Mayer China Co.). U.S. 
87,735, Sept. 6, 1932. 

Design for glass jar. F.J. Petry (Ball Bros. Co.). U.S. 87,681, Aug. 30, 1932. 

Design for bottle. W.H.Gerseri (A. S. Hinds Co.). U.S. 87,716, Sept. 6, 1932. 
C. W. MiLier (Jack Ruskin). U.S. 87,726, Sept. 6, 1932. 

Design for jar. Ivor Corpy (Hazel-Atlas Glass Co.). U.S. 87,770, Sept. 13, 1932. 

Apparatus i producing etched script, etc., on glass or ceramic material. Born- 
KESSEL BRENNER UND GLASMASCHINEN G.M.B.H. AND RUDOLF FOHRENBACH. Ger. 
550,069, May 8, 1928. (C.A.) 


Cements 


Manufacture of Portland cement. V. Cement composition and constituents. 
S.E.Hutton. Rock Prod., 35 [14], 16-17 (1932).—Methods of calculating cement com- 
position from raw material analyses.and of calculating the constituents of a cement from 
its analysis are given. For Parts III and IV see Ceram. Abs., 11 [9], 480 (1932). 

W.W.M. 

What is the essential flour in cement? S. Rorpam. Rock Prod., 35 [15], 22-27 
(1932).—R. studied cement flours of various finenesses and compared their properties 
with those of ordinary ground cement. He separated the original cement into fractions 
of 0 to 10u, 10 to 25u, 25 to 50u, and over 50u, and tested the strengths of the two 
finer fractions and the original cement. The two coarser fractions would not set in a 


552 CERAMIC ABSTRACTS VoL. 11 


reasonable length of time. Chemical analyses of all fractions were made. It was found 
that the finest fraction was the strongest after aging short periods, while the 10 to 25u 
fraction was the weakest. After longer periods, however, the latter became stronger 
than the original cement but not as strong as the finest fraction. Tests in concrete 
mixes show the finer cements to give the stronger concretes at all stages of aging. 
W.W.M. 
Limits to using gypsum in lime-pozzuolana mix. FERNANDO Parissi. Ind. Ce- 
mento, 4 [29], 32 (1932); Pit & Quarry, 24 [7], 47 (1932).—P. reports the preliminary 
results of tests to determine the limits within which gypsum is beneficial. The tests 
were conducted on Roman pozzuolana from San Sebastiano which was free from clay or 
organic impurities, ground and screened through a 4900-mesh screen; the other ma- 
terials were powdered hydrated lime and pure gypsum. E.P.R. 


PATENTS 


Process for bonding cement and gypsum. C. M. Cnapman. U. S. 1,874,170, 
Aug. 30, 1932. The step in the process of bonding cement to gypsum consists in adding 
a soluble chloride to the cement before applying the cement to the gypsum. 

Method of making magnesian cement. R.W.GELDER. U. S. 1,876,909, Sept. 13, 
1932. The step in a process of preparing a calcined dolomite for use in a magnesian ce- 
ment consists in subjecting it to the action of sulphur dioxide and carbon dioxide gases at 
a temperature greater than 300°C. 


Enamels 


Glazes, enamel, and glass. I. Huco Kimi. Glashiitte, 62 [29], 489-90 (1932); 
Pottery Gaz., 57 [663], 1099 (1932).—K. discusses the relationships between glazes, 
enamels, and glasses. Different phenomena observed during the formation of glazes 
and those appearing during enameling are described. II. Jbid., 62 [30], 507-508 
(1932).—K. continues his discussion on the close relationship between glazes, enamels, 
and glasses, and describes researches on the capability of enamels and glazes to adhere 
and the formation of glazes. The investigation of a piece of crazed enamel showed that 
on the border of the broken place the enamel layer in a net-shaped form was projected 
into the place of the fracture and the black undercoat was covered with a white net web. 
In the place where the enamel scaled off the undercoat was white and gray-white. The 
gray-white color showed that the enamel still adhered to the dark undercoat in a thin 
layer. The bond between bodies and glazes is different; the question of net-shaped 
indentations does not arise. K. concludes that glass, glaze, and enamel are all glass 
fluxes but differ in their chemical and technical relationship. M.V.K. 

Enameled or glazed ware. VIELHABER. JEmailwaren-Ind., 9 [27], 205-206 
(1932).—V. discusses the differences between glazes and enamels and concludes that 
every coat applied on a metal, whether transparent or not, should be considered as an 
enamel and that every enamel is also a glaze in this respect. There is no difference be- 
tween the terms “glaze’’ and “‘enamel,”’ but “‘glaze’’ should not be applied in metal 
coats. 
Simple analyses of raw materials used in the manufacture of enamels. III. ANon. 
Emailwaren-Ind. [Email], 9 [31], 36-38 (1932).—The general properties, analyses, and 
characteristics of boric acid, cryolite, and potassium carbonate are discussed in detail. 
To determine the presence of sodium carbonate and sodium chloride in potassium car- . 
bonate, the flame test is used. Potassium carbonate gives the flame a violet color, 
while sodium produces a yellow-orange color seen through a green glass which absorbs 
the violet of potassium. The salts of hydrochloric acid produce a white precipitate 
soluble in ammoniac when treated with silver nitride. Salts of sulphuric acid with 
barium chloride give a white insoluble precipitate. To determine them in potassium 
carbonate, the sample is dissolved in nitric or hydrochloric acid. Potassium carbonate 
should never contain more than 2% of foreign matter insoluble in water and must be 
tested for it. For Part II see Ceram. Abs., 11 [10], 516 (1932). M.V.K 

Enameling without clay. Emailwaren-Ind., 9 [27], 206 (1932). 
To apply a wet enamel, an agent is used which must keep the ground enamel in suspen- 
sion for a long time in the wet slurry and must solidly cement the fine enamel grains on 
the iron. Some kinds of clay are used for this purpose. Clay has a certain opacifying 
action which is desirable in white enamels but which should be avoided in glazes and 
majolica enamels especially; clay affects the fusibility of the enamel. V. describes suc- 
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cessful tests made with a special highly colloidal preparation which was used instead of 
clay. The enamel prepared adhered well, had a good luster, and a high strength. 
M.V.K. 
Plus enamels with the fluorides. L.Sruckert. Ceram. Age, 18 [6], 314-21 
(1931).—Fluorspar imparts some opacity to enamels but seldom develops this property to 
a maximum because it is rarely used in amounts greater than 10%. Cryolite i is widely 
used but has the undesirable effect of increasing the coefficient of expansion and decreas- 
ing the elasticity. The upper limit for cryolite in white cover-coat batches is about 12%. 
Chiolith, synthetic, is in common use. Sodium silicofluoride is widely used because it 
possesses the highest fluorine content of all opacifiers. Itisa powerful poison, a fact not 
generally recognized. The mechanism of opacity by fluorides is caused in all cases by 
the separation of solid crystallites. In alumina-free melts the separation of the fluorides 
takes place in the form of a coarse crystal skeleton of low opacifying power, while in melts 
containing alumina separation takes place in the form of globules. It may be assumed 
that the precipitates also opacify to a large degree by acting as collection points for 
glass bubbles. S. cites literature on opacifying agents. R.G.M. 
Antimony opacifiers for enamels. L. Sruckert. Ceram. Age, 19 [2], 63-67 
(1932).—The use of antimony and arsenic compounds as opacifying agents is described. 
S. lists a table showing a classification of opacifiers according to quantities used and per 
cent total light reflected. R.G.M. 
Making enamels opaque. L. Sruckert. Ceram. Age, 19 [1], 11-14 *1982). —_ 
S. discusses the use of tin oxide and zirconium compounds and their effects on the proper- 
ties of enamels. The opacifying effect of tin oxide is noticeably increased by the fluor- 
ides. Opacifiers containing zirconium tend to burn out if the enamels are hard fired. 
It is claimed that the opacity obtained by the use of zirconium oxide is equal to that 
obtained with tin oxide. R.G.M. 
Tin oxide comparison by a General Electric color analyzer. Lyman C. ATHY. 
Enamelist, 9 [10], 17-20 (1933). —The effects of six commercial tin oxides on the white- 
ness of a standard enamel frit were determined by using a General Electric color analyzer 
to measure the reflection of light from the enameled surfaces. The results are given 
graphically. W.W.M. 
Composition of enamels. I. Ground coats for sheet steel. L.Sruckert. Ceram. 
Age, 19 [5], 211-37 (1932).—S. discusses the fusion temperatures of enamels of several 
types, the function of the ground coat, the effects of cobalt and nickel, and the necessity 
for a surface skin of iron oxide on the metal in order to secure proper adherence. 
R.G.M. 
Composition of ground coats. L.Srucxert. Ceram. Age, 20 [1], 15-43 (1932).— 
S. discusses the pert played by cobalt in an enamel ground coat and the effect of bubbles 
on adherence. A discussion of white ground coats is included. R.G.M. 
creasing the adherence of ground enamel with boric acid. Vie.HaBerR. Email- 
waren-Ind., 9 [32], 251-52 (1932).—V. describes different experiments with enamels con- 
tainihg boric acid and concludes that it has a special action on the adherence of the 
enamel which is not obtainable with other fluxes, ¢.g., soda. It assists in the formation 
of a bonding layer, acts as a crystallizer, and through this prevents, at least partly, the 
dissolving of the bonding layer. M.V.K. 
Control of draining properties of ground-coat enamels. H.G. WoL_FrRaM. Amer 
Enameler, 5 (5), 5-8 (1932).—W. discusses the effects of some factors on the characteris- 
tics of enamel slips. He includes the water used in milling, the clay, the mill additions, 
the fineness of grinding, aging, and the temperature at which dipping is done. 
W.W.M. 
Use of metallic decorations on enameled metals. T. H. McKEown anp J. H 
Younc. Amer. Enameler, 5 [5], 3 (1932).—The application of liquid bright gold, silver, 
platinum, palladium, and paste gold or Roman gold to enameled metal surfaces is 
described. The cost of solid gold or silver finish is 50¢ per square foot. W.W.M. 
Fundamentals of enamel colors. L.Struckert. Ceram. Age, 19 [4], 162-89 (1932) 
S. discusses briefly the Ostwald measurement of color values. Typical enamel coloring 
agents, their composition, and amounts generally used are described. R.G.M. 
Defects in cast enamels, their cause, and prevention. V. WALTER KERSTAN 
AND OsKAR KerstaNn. Emailwaren-Ind., 9 [26], 197-98 (1932).—If the batch is not 
sufficiently melted, numerous knobs of different sizes are found in the enamel showing 
that it is not sufficiently homogeneous. Knobs are also formed by undissolved particles 
of quartz grains which split up. Such an enamel has a different physical behavior and 
a great variety of defects can result. While the glass industry endeavors to obtain a 
completely homogeneous glass, it is dangerous to homogenize the enamel too much dur- 
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ing melting as the opacifiers wil] dissolve or volatilize and change the chemical and physi- 
cal properties of the enamel fundamentally. A constant supervision must therefore 
be made of the melting process by controlling the temperature ratios to obtain a good 
enamel. . It is known that fluorine, alkalis, boron oxide, lead oxide, and metal oxide 
chlorides volatilize in various degrees influenced by different conditions. This possi- 
bility of volatilization depends on a definite vapor pressure and partial pressure. The 
alkaline constituents of the batch do not volatilize in a large quantity. The researches 
of Gould and Hampton and Malinovsky on the volatilization of some oxides are dis- 
cussed. The corrosion of the refractory material in the furnace is one of the chief 
sources of defects in enamels. The disintegration of the refractories is produced mainly 
by powder enamels which show a series of spots on the finished product. Observations 
show that fluorine and lead compounds especially attack the refractory linings. This 
attack is the strongest during melting; the enamel already melted attacks much less. 
Besides the dissolving process, the liquid enamel is sucked into the joints between the 
refractories. The researches of Salmang (Ceram. Abs., 11 [4], 275 (1932)) on the pyro- 
chemical series of oxides is discussed. For Part IV see sbid., 11 [10], 517 (1932). 
M.V.K. 
Measurement of the thermal expansion of enamels for castings to prevent hairlines 
and spalling. I. WaLteR Kerstan. Emailwaren-Ind., 9 [32], 243-44 (1932); see 
also Ceram. Abs., 11 [9], 481 (1932). M.V.K. 
Dirt spots in enamels. VIELHABER. Emailwaren-Ind., 9 [31], 237-88 (1932).— 
V. describes investigations made with a microscope on dark spots on the enamel surface 
and concludes that most of the dust spots are due to a reaction between the enamel and 
the iron surface because of a faulty first coat. The temperature and length of firing 
also have a certain influence as the number of spots increases with the duration of firing. 
Some of the spots are yellow and are found on the surface of the enamel, while others are 
tiny quadrangular leaflets. These particles fall on the enamel surface during firing and 
are melted on it. The former are grog particles and the latter ashes. M.V.K. 
Pickling sheet metal and its control. Lanc. Glashiitte, 62 [29], 490-91; [30], 
510-12 (1932).—L. discusses pickling in detail, and emphasizes the necessity of (1) careful 
heating before pickling, (2) control of the acid, (3) strength of the pickling batch, (4) 
control of the pickling time, and (5) control of the washing water and of the neutralizing 
liquid especially. Directions for proceeding are given. M.V.K. 
Utilizing waste liquor from metal pickling. Frerrac. Emailwaren-Ind., 9 [30], 
229-30 (1932). M.V.K. 
Porcelain enamel. An architectural medium. C. B. Rowiey. Ceram. Age, 
19 [6], 265-82 (1932).—The recently constructed porcelain enamel residence in Cleve- 
land, Ohio, is described. Possible future uses for porcelain enamel in the building in- 
dustry are discussed. R.G.M. 
Glasiron Macotta, a porcelain enameled building unit. Pstrer J. MAuL.. Amer. 
Enameler, 5 [2], 3-5 (1932).—M. describes a building unit which is an enameled iron 
facing backed by light-weight concrete. W.W.M. 
Porcelain enameled shingles to face steel house. FERRO ENAMEL Corp. Ceram 
Ind., 19 [2], 84-87 (1932).—The application of enameled shingles as exterior wall and 
roof coverings is illustrated and described. These shingles have been adopted by the 
Insulated Steel Floor & Wall Co. in building an experimental frameless steel house. 
The latter is described and illustrated. W.W.M. 
Frameless steel house with porcelain enameled exterior. HucH W. WRIGHT. 
Better Enameling, 3 [9], 7 (1932); see also Bull. Amer. Ceram. Soc., 11 [5], 108 (1932). 
W.W.M. 
“‘Fordized”’ porcelain enameled houses. GENERAL Houses, Inc. Enamelist, 9 
[10], 25 (19382). W.W.M. 
Porcelain enameled building. Anon. Ceram. Ind., 19 [2], 69-70 (1932).—Ease of 
fabrication, speedy erection, beauty, and low cost were the objectives in erecting a ser- 
vice station using 18-in. square porcelain enamel panels. W.W.M. 
Construction for porcelain enameled buildings. ANon. Better Enameling, 3 [8}, 
4—6 (1932). W.W.M. 
New methods for the enamel industry. ANon. Emailwaren-Ind., 9 [32], 254 
(1932).—A description of different methods for obtaining opaque enamel is given. The 
treatment of the enamel surface with sand blast, pickling, repairing the injured enamel 
with special mixtures, and methods of obtaining a better luster are discussed. M.V.K. 
Chief working methods and installations used in enameling. ANoN. Sprechsaai, 
65 [31], 575-77 (1932).—A detailed description of different methods of pickling in 
enamel plants is given. M.V.K. 
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Temperature and enamel control. Herman Gitpert. Better Enameling, 3 
13-15 (1932).—G. describes a water-jacketed dip tank which the Gibson Electric Re- 
frigerator Corp. is using successfully in their enamel plant to control the temperature of 
the enamel for ground-coat dipping. The effect of this temperature on the thickness 
of the coat is discussed. W.W.M. 

Importance of control methods for porcelain enameling. H»rRMAN L. Coox. 
Enameling, 3 [7)|, 4-6 (1932). W.W.M. 

Measuring expansion of enamels. R. M. Kinc. Ceram. Ind., 19 [3], 115-16 
(1932).—K.. discusses Kerstan’s paper on expansion of enamels (see Ceram. Abs., 11 [9], 
481 (1932)). He states that not enough attention is paid to the irregularities in coef- 
ficients of expansion of enamels and metals nor is the importance of the elasticity of 
enamels emphasized enough. W.W.M. 

Nondestructive testing methods. Ropert F. Meni. Heat Treating & Forging, 
18 [7], 412-14 (1932).—A nondestructive method of testing iron and steel products for 
mechanical flaws, ¢.g., cracks, voids, seams, and inclusions is described. The method 
is based on the fact that the various magnetic properties of ferromagnetic metals are 
closely related to their mechanical and structural properties. See also Ceram. Abs., 11 
60 (1932). J.L.G. 

Calculating the expansion of cast irom. VIELHABER. Emailwaren-Ind., 9 [28], 
213-14 (1932).—The expansion of cast iron depends on a series of factors, chiefly the 
chemical composition, working of the cast (treatment during casting and after it), and 
the different crystal formations present in it. V. discusses the investigations of Kent on 
the expansion of cast iron and contpares them with his researches. Both agree that the 
influence of phosphorus present in casts is the highest and is followed by that of man- 
ganese, iron, carbon, and silicon. M.V.K. 

Thermal shock test for porcelain enamel. I. Everett H. SHANDS. Amer. 
Enameler, 5 {2|, 8-9 (1932).—S. describes a thermal shock test for porcelain enamel 
and discusses the causes of failures due to strain under test, vtz., thermal expansion, 
elasticity, and thermal conductivity. These are different for the enamel than for the 
base metal. The thickness of the enamel coat is also a factor. II. Jbid., 5 [3], 11 
(1932).—S. describes in detail the apparatus for the thermal shock test and the method 
of procedure. Enamels can be divided into four classes by the results of this test. 
These classes are described. Illustrated. W.W.M. 

Testing enamels on their resistance to sudden temperature changes. VIELHABER. 
Emailwaren-Ind., 9 {29], 221-22 (1932)—V. discusses the researches of Shands (see 
preceding abstract) on testing the resistance of enamels to sudden temperature changes 
and suggests using a burette built in the casing of a Liebig’s cooler to maintain a constant 
water temperature, thus making the regulation of the number of drops easier. An elec- 
tric heating plate and a sand bath with an affixed thermometer are recommended for 
heating the sample. Such an apparatus permits the testing of cooking utensils. 

M.V.K. 

Boiling strength of enamels. ANoN. Glashiitie, 62 [31], 526-28 (1932).—A com- 

pilation of researches of German investigators and a literature index are given. 
M.V.K. 

Modern equipment for vitreous enameling. James WatsH. Clay Prod. News, 5 
[7], 4-6; [8], 4 (1932).—Modern equipment used in the following departments of an 
enameling plant is described and discussed: - (1) sand blast, (2) cleansing and pickling, 
(3) milling, (4) dipping and spraying, (5) drying, (6) brushing, (7) graining, and (8) 
firing. Various types of furnaces are discussed. W.W.M. 

Equipment for the cleaning of metal. XX. R.W. Mrrcnert. Metal Cleaning & 
Finishing, 4 [8], 445-50 (1932).—The discussion of typical equipment and practices 
employed in drying metal parts subsequent to the cleaning and rinsing operations is 
continued. For Part XIX see Ceram. Abs., 11 [10], 517 (1932). E.J.V. 

Electric enameling kilns. I. H. Natuustus. Emailwaren-Ind., 9 [31], 235-36; 
[32], 245-46; [34], 259-62 (1932).—N. discusses in detail the characteristics and ad- 
vantages of electric furnaces over other types and describes the Hogan furnace used with 
success in the U. S. M.V.K. 

Oil vaporizer reduces fuel cost. ANon. Ceram. Ind., 19 [3], 138-39 (1932).— 
The cost of fuel in a dry-process enameling furnace was cut 40% by changing from gas 
with a heat content of 800 B.t.u. to 38 to 40° Baumé distillate. The distillate is gasified 
by a special device known as a Vapofier, manufactured by the Railway Locomotor Co., 
of Chicago. The Vapofier, which is described and illustrated in detail, is in reality an 
industrial carbureter. The apparatus has also been used to replace heavy fuel oil burners 
with a resultant saving. W.W.M. 
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Welding vitreous enameled products with oxyacetylene. F. A. WESTBROOK. 
Ceram. Age, 18 [6], 321 (1931).—Welded seams are strong, absolutely tight, and so flat 
and smooth that after enameling they can not be detected. R.G.M. 

Abrasive separation in blast cleaning apparatus. Wii1am A. ROSENBERGER. 
Amer. Enameler, 5 (3), 3-7 (1932).—R. discusses the difference between blasting with 
sand as an abrasive and steel particles as an abrasive. He describes and illustrates an 
apparatus for keeping the steel abrasive in proper condition for most efficient use by 
screening and air separation. The proper kinds of steel abrasives for various particular 
blasting operations are given. W.W.M. 

Timely suggestions. H.C. Goupy. Amer. Enameler, 4 [12], 13 (1932).—Sug- 
gestions are given for enamel plants that are starting up after being shut duwn or operat- 
ing on low production schedules. W.W.M. 

Porcelain enameled plates for cinder catchers. ANON. Better Enameling, 3 [9], 
4-6 (1932).—The versatility of enamel is illustrated by its use in the manufacture of 
cinder catchers which are described. W.W.M. 

Data sheet. Pemco Laporatories. Amer. Enameler, 5 [4], 15; [5], 21-22 
(1932).—A data sheet for use in enameling shops is described and illustrated. 

W.W.M. 

Gas cookery in world’s newest hotel. ANon. Amer. Enameler, 5 [1], 23-24 
(1932).—The cookery in the Waldorf-Astoria Hotel, which has a capacity for dining 
8000 to 10,000, is described. W.W.M. 

PATENTS 


Conveyer for furnaces. E. G. pg Corrouis (Surface Combustion Corp.). U. S. 
1,871,501, Aug. 16, 1932. 

bar for enameling furnaces. F.A.FAHRENWALD. U.S. 1,872,629, 
Aug. 16, 1932. 

Superposed enamel. J. G. G. Frost (Vitreous Enameling Co.). U.S. 1,875,721, 
Sept. 6, 1932. The method of vitreous enameling comprises spraying a suspension of 
vitreous enamel in a binder dissolved in a highly volatile solvent upon a dry, unfired 
enamel-coated surface in desired configuration and permitting the solvent to evaporate 
without the application of heat to the object to be enameled, whereby the enameled coat- 
ings may be fired in one operation. 

Enameled plates for advertising purposes. NEDERLANDSCHE EMAILLEFABRIEK 
LANGCAT NAAMLOOZE VENNOOTSCHAP. Brit. 378,756, Aug. 24, 1932. 

Enamels. Les Emauxpe Rmocne. Fr. 721,706, Nov. 20,1930. A frit for making 
enamels free from Pb having a high elasticity coefficient and a high resistance to tem- 
perature and chemical agents contains, ¢.g., Na borate 66, calcined MgO 30, LizCO; 
3.95, and BeO 0.05%. (C.A.) 

Pretreatment of raw ware. ALEXANDER KrReEIpL. Ger. 545,340, Feb. 29, 1932; 
Emailwaren-Ind., 9 {29}, 222 (1932).—Former attempts to apply the first enamel free 
from adhering oxides and to precipitate the cobalt and nickel metals chemically or elec- 
trically on the object to be enameled wére unsuccessful. This problem is solved in the 
following way: The object is treated with a 10% phosphoric acid solution in which 
salts of the metals, cobalt, nickel, copper, or manganese, are dissolved before enameling. 
After drying, the object can be coated with an enamel free from adhering oxides. 

M.V.K. 

Method of coating. STaNz-EMAILLIERWERKE. Ger. 548,850; Emailwaren-Ind., 
9 [29], 224 (1932).—The enamel is pulverized with a liquid mist in a closed space. The 
objects to be enameled are cooled as much as possible and brought into the space. A 
condensation of the mist and a deposition of the pulverized enamel on the surfaces of 
the object takes place. The advantage of this method consists in that the deposition 
occurs without pressure or swinging of the ware. The solid particles of the ename’ 
coat the object uniformly and thinly. This effect is impossible to obtain by hand. 

M.V.K. 


Glass 


Some physical and chemical methods for testing glasses in industrial laboratories. 
I. F.H. Zscuacxe. Glashiitte, 62 [34], 587-90 (1932).—The investigation of glass in 
industrial laboratories is usually limited to the determination of its composition and 
its chemical resistance to the attack of humidity. Its physical properties are not tested, 
although it is from a series of physicai properties that important conclusions can be 
drawn, e.g., the behavior of the glass during its release from tensions, resistance to ther- 
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mal shock, etc. (1) Behavior of glasses at higher temperatures. While most chemical 
compounds show a sharp transition from solid to liquid state, glass does not have a 
definite melting point but proceeds with increasing temperature from a quasi-solid state 
to a complete liquefaction without showing marked transformation points. Although 
during the gradual transition into the liquid state through the plastic state no physically 
defined limits are drawn, the transition is conditioned by the rate and length of firing. 
In spite of this it is possible to give characteristic temperatures at which the glass shows 
definite values of this physical property. There are four temperature ranges which 
coincide with the technically important temperature ranges. (a) Temperature of the 
release from stresses. The first marked sign of a mobility of the glass establishes the 
lower temperature at which the stresses present in glass begin to disappear. The lower 
hardening temperature, which represents the temperature at which a rapidly cooled 
glass still shows stresses, almost coincides with it. Glass heated over these temperatures 
reaches the upper limiting temperature at which the mobility of the glass reaches such 
an extent that the stresses disappear instantly. The upper temperature also coincides 
with the upper hardening temperature, t.¢e., the temperature at which the glass admits 
the maximum stresses. It must be pointed out that the process of release from stresses 
must take place between these two limiting temperatures. Above these temperatures the 
glass shows no stresses and below these temperatures the state of the stresses is not 
changed. It is possible, therefore, to cool a glass without increasing its stresses only 
when the decrease in temperature proceeds so slowly, within both temperatures, that 
the stresses will adjust themselves in this range. For hardening a glass, i.e., bestowing 
a maximum of stresses, this temperature range must be passed as rapidly as possible. 
(6) Deformation temperatures. At these temperatures the glass has entered the region 
of plasticity. Increased loading and long heating displace the temperature of deforma- 
tion toward the upper temperature of the release from stresses. The determination of 
this temperature over which no glass object can be heated is of great importance. (c) 
Temperatures of vitrification and cohesion. The molecular mobility of the glass is so 
great that separate molecules can emerge from the glass mass. (d) Temperatures of 
flow. These appear in the region of the liquid state. The surface forces outweigh the 
influence of inner forces and the resistance to the change of shape becomes so small that 
the influence of the weight itself or of the surface stresses is sufficient to produce a 
change in shape very rapidly. Because the temperatures mentioned are also determined 
by the composition of the glass, the methods described can be used for testing the uni- 
formity of the composition of the glass whether it is melted in pots or tanks. It is 
emphasized that these ‘‘temperature points’’ do not depend on the physical constants 
but on the conditions of tests. The experiments and apparatus used for determining 
these temperatures are described in detail. M.V.K. 
Quality of chemical glassware. H. FiscHer AND F. Friepricus. Glas App., 12, 
151 (1931).—A discussion of the use of the hydrolytic classification as a means of deter- 
mining the suitability of glassware for chemical purposes is given (see article by Zschacke, 
Ceram. Abs., 11 [10], 520 (1932) and preceding abstract). Water durability does not 
run parallel to alkali durability. The term “tropical durability”’ is adversely criticized 
on the grounds of uncertainty of meaning and impossibility of reproducing the necessary 
conditions. Friedrichs shows that it is unwise to formulate general rules. Glasses com- 
bining good thermal resistance with good alkali durability are listed, No. 20 apparatus 
glass (Schott), Greiner and Friedrich’s resistance glass, and Fischer’s Prima and T-glass 
being excellent for apparatus for boiling liquids. Tightness of packing is a source of 
weathering in transit, the weathering being a capillary phenomenon. For chemical 
ware which can not be tightly packed, a durability of 1000 (normal powder method) 
is sufficient. The new Cerman Pharmacopoeia has specified glass of the third class 
(Mylius) for medicine bottles. (J.S.G.T.) 
Experimental researches on light technical glasses. B. G. Weicret. Glastech. 
Ber., 10 {6}, 307-35 (1932).—The chief and most important practical results of researches 
are as follows: (1) Flash glasses have the highest transmission values (between 50 and 
60% in opaque glasses). (2) Losses of light appear in flash glasses due to a partial 
reflection of the diffused light in the clear layer. These losses manifest themselves in a 
lower capability of transmission on the opaque side and in a lower capability of reflection 
on the clear side. (3) In opaque glasses the regular transmission begins when 50 to 
60% of the total capability of transmission is reached; after this the glasses become 
transparent. (4) While the capability of transmission of opaque glasses lies chiefly 
in the interval from 10 to 60%, the ground glasses are limited to a more narrow interval 
of the capability of transmission, from about 70 to 90%. (5) Because of a partial 
reflection during the emergence of light from the rough side, a decrease in the capability 
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of transmission results in one-sided ground glasses for the passage of light from the 
smooth side in contrast with the reversed passage of light. One-sided ground glasses 
have a considerably smaller capability of absorption when the ground side is turned 
toward light. (6) One-sided frosted glasses and glasses frosted on both sides differ 
slightly in other things. (7) Among the opaque glasses, the massive glasses show a 


pa- 
bility of transmission, the probability of a decrease in dispersion increases. (9) The 
capability of dispersion of ground glasses is much smaller than that of opaque glasses 
even with the strongest grinding. The ground glass can not, therefore, replace an 
opaque glass as a dispersion glass. (10) 


ground on both sides, no great difference appears in dispersion. The characteristics 
and classification of glasses with regard to light technical properties are given. 
M.V.K. 


Testing strains appearing in glass products. J. F. Kesper. Diamant, 54 [8], 
113-14 (1932).—K. briefly discusses some of the strain phenomena in glass objects. He 
takes up testing for strain in (a) glass blocks or ingots, (>) hollow glassware, a (c) 
polished and decorated glass. E.J.V 

Glasses eable to ultra-violet rays. JosepH HorrMann. Sprechsaal, ‘65 
a 932).—H. discusses (1) glass formers and glasses, (2) structure, (3) estima- 
tion of glasses permeable to ultra-violet rays, (4) reasons for their iron content, (5) glasses 


containing iron, (6) ratio of Fe in glasses, (7) aging processes of glasses containing iron, 
(8) Russian glasses permeable to ultra- violet rays, and (9) the researches of Kitaigorod: 
sky (Ceram. Abs., 11 [5], 296 (1932)). M.V.K. 


Glasses for use with invisible (ultra-violet and infra-red) rays. S. ENGLISH. Glass, 
8 [2], 52-57 (1931).—A chart shows characteristics of certain radiations. Relative 
transparency of various glasses is given. 
ultra-violet glass is shown. Light and heat absorption of various glasses 2.5 to 3 mm. 
thick are indicated in a table. See also Ceram. Abs., 11 [7], 408 (1932). G.R.S. 
T. C. MoorsHeap AND E. A. Coap- 
Pryor. Glass, 8 [9], 360-63 (1931).—A description is given of the various stages of 
the development of fuel economy in annealing glassware, beginning with intermittent 
wood-fired kilns. The evolution of the modern leer is briefly outlined. See also Ceram. 
Abs., 10 [11], 766 (1931) G.RS. 
Annealing glass. M. Basuxe. Céram. Verrerie, No. 836, pp. 77-80 (1932).— 
B. notes three important temperatures which have to do with annealing, vis., softening 
point, temperature of rapid annealing, and temperature of hardening. Periodic and 
continuous leers used in France are described. T.N.McV. 
Easily fusible clays in glassmelting. I.I. Krratcoropsky AND V. V. LOPATINSKAIA. 
Ceramics & Glass, 8 [5-6], 23-25 (1932).—Attempts to use easily fusible clays as the 
main raw material of the glass batch show that they can be used with success for the 
manufacture of dark glass. These clays can be introduced into the batch in a quantity 
up to 93% of the weight of the glass obtained. Under usual conditions 7% age are 
sufficient to melt these clays. M.V.K 
Fused silica. B. Moore. Trans. Ceram. Soc. [Eng.], 31 [6], 217 arr i for 
abstract see Ceram. Abs., 11 [3], 169 (1932). C.G.H. 
Fire-technical and hy ydrod ic supervision of furnaces. C. BLACHER. Feuer- 
ungstechnik, 20 (7], 102-105 1932).—B. describes in detail the apparatus used for the 
supervision of a glassmelting tank furnace. M.V.K. 
Large scale crystalline structure in certain glasses of exceptional composition. 
Lorp RayietcH. Proc. Roy. Soc. [London], A137 [A831], 55-61 (1932)——A weak 
doubly refracting structure of a quasi-crystalline nature formerly found in pure silica 
glass occurs also in highly siliceous glasses down to 80% silica content. It also occurs 
in phosphatic glasses such as ‘‘Corex”’ and in boracic glasses such as fused borax and 
boric oxide. See also Ceram. Abs., 11 [3], 167 (1932). G.R.S. 
Ammonium sulphate as addition to the batch. ALEXANDER NapeL. Glashiitte, 
62 [26], 441-43 (1932).—The following facts were determined by N.: (1) Ammonium 
sulphate favorably influences the duration of melting and purification and the appearance 
of the melt; (2) almost half of the ammoniac volatilizes in the batch during working; 
(3) the remaining ammoniac escapes before the end of the melting process. This is 
due to the probable chemical action of ammonium sulphate limited by the presence of 
sulphate ions. The action of ammonium ions seems doubtful as it was not perceptible 
at the beginning of the main reaction. This action is much more of a physical nature. 
The escaping gas prepares the batch morphologically beforehand and, because of this, a 
rapid melting down is produced which later, during purification, becomes perceptible. 
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It was found that a mixture of ammonium sulphate and ammonium nitrate is especially 
active. In white glasses, the use of ammonium sulphate stipulates a small change in 
the selenium decoloration. A bluish tinge was almost always observable, especially in 
the presence of cobalt. This fact does not contradict the physical action of ammoniac. 
During the delicate process of decoloration, which can be called microprocess, a short 
action of a chemically active gas at high temperature can effect marked ; 
M.V.K. 


Behavior of arsenic in glass melts. H. JeBSEN-MARWEDEL AND A. BECKER. 
Sprechsaal, 65 (33), 609 (1932).—A discussion of the researches of Salaquarda on the 
processes taking place during the purification of glass with arsenic and those of Jebsen- 
Marwedel and Becker (Ceram. Abs., 10 [2], 105 (1931)) on the color tinge of glass with- 
out decolorizers is presented. M.V.K. 

Calculations of the dilatation of glass. F. Francescuini. Ind. Silicati, 10 [5], 
7-10 (1932).—Dilatation of glass is the volume increase on heating and contraction on 
cooling. Linear dilatation for glass rods and tubes, surface dilatation for glass panes, 
and volumetric dilatation for glass bodies are defined. The dilatation depends on the 
composition of the glass, i.e., on the type and quantity of the different eomponents. Ex- 
perience shows that the alkalis, alkaline earths, lead oxide, and most of the coloring and 
decolorizing oxides and opacifiers increase the dilatation, while boric acid, silica, and, to 
a certain point, zinc oxide and magnesium decrease it. Methods of calculating the dila- 
tation and varying it for a glass are given. Other factors besides the composition of a 
glass, ¢.g., irregularities of thickness and the cooling process, may influence the dilata- 
tion, although technical calculations are helpful in avoiding great errors. M.V.K. 

Rules to observe when the of soda or potash in the ere; — 
F. Francescuini. Ind. Silicati, 10 [6], 7-9 (1932). 

Glass bomb. Anon. Nat. Glass Budget, 48 [13], 11 (1932).—Cold Bn; dl 
trates into solid glass under a high-pressure pump at Iowa Wesleyan University. The 
result is a “bomb,” made of glass and water only, which explodes when the pressure is 
removed suddenly. The pump produces pressure up to nearly 500,000 Ib. per sq. in. 
For several years the effects of these squeezes have been observed through — 7 
windows in the pump. E.P 

Use of chemistry in making a glass product. R. A. Murer. Patton's Mdoathly; 
Nat. Glass Budget, 48 [11], 14 (1932).—Chemistry is beginning to have a decided bearing 
on glass production in the analysis of raw materials and the products of combustion, 
the characteristics and composition of the fuel, etc. Investigations involving the use of 
metallic elements as coloring agents have been extensive. In the preparation of glass 
for particular or selective transmission of radiant energy of different wave-lengths, 
chemistry plays a large part in the refinement of the oxides which by physical-analytical 
methods have been found to produce the desired selectivity. Little work has been 
done in the production of glasses of varying mechanical characteristics. E.P.R. 

Attachment for turning approximately spherical surfaces of small curvature on a 
lathe. I. C. Garpner. Bur. Stand. Jour. Research, 9 [2], 227-37 (1932); R.P. 
467.—The device described replaces the compound rest on a lathe and is particularly 
designed for the production of the convex or concave surfaces of lens-grinding tools. The 
mathematical theory underlying the design and a detailed description of the instrument 


are given. R.A.H. 
Intercomparison of the high-temperature scale. W. E. Forsytue. Phys. Rev., 
38 [6], 1247-53 (1931). D.E.S. 


Pyrex containing WO, and super Pyrex. A. S. Grvsperc. Ceramics & Glass, 
8 [5-6], 17-18 (1932).—G. describes in detail attempts made to shorten the time of 
working by lowering the melting temperature and the viscosity of Pyrex glass without 
decreasing its thermal stability and optical characteristics. This was accomplished by 


adding 1% WO, and increasing the SiO, content. M.V.K. 
Cubic compressibility of Pyrex glass and vitreous silica. L. H. Apams anp R. E. 
Grsson. Jour. Wash. Acad. Sci., 21, 381 (1931). (J.S.G.T.) 


Defects in safety glass. T PEScH. Sprechsaal, 65 [32], 593-94 (1932).—Defects 


adhesion (pressing). The intermediate layer must be carefully inspected. Wood and 
metal splinters often cover it, and there are gray cloudy spots which may not be seen 
atall. The foils must have a fixed water content as it affects the adhesion. The im- 
mersion of foils in baths of suitable composition, the temperature, and the immersing 
time are important. Immersing for too short a time produces insufficient adhesion and 
for too long a time causes waves in the safety glass, producing distorted pictures. Some 
foils contract, possibly because of an unsuitable solvent. The air sometimes penetrates 
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between the layers thus producing small bubbles difficult to remove. The white spots 
and bands appearing some time after pressing can be removed by careful oo 
ment. 
New method for manufacturing glass thread (glass wool). ANON. Glastech. 
Ber., 10 [7], 390-91 (1932).—A detailed description of a method for pape S fine glass 
threads is given. See also Ceram. Abs., 11 [8], 450 (1932). V.K. 
Dependence of acid stability of glass on its chemical composition; sabia 
of glass. I. Atrons WeBerBAUVER. Glastech. Ber., 10 [7], 361-74 (1932).—W. dis- 
cusses (1) the literature, (2) methods of testing, (3) influence of two-valent and three- 
valent glass materials, (4) boric acid glasses, (5) alumina glasses, (6) action of alkalis, 
and (7) comparisons between the effect of hot acid and hot water, electrical conductivity 
of the hyaloid membrane, and efflorescence. The results are tabulated and show that 
while a potash glass has a better resistance to the attack of hot water than sodium glasses, 
the latter are more resistant to the attack of a hydrochloric solution. With a high con- 
tent in baryta, the difference in the action of both alkalis disappears, #.e., with a 25% 
BaO content, potash and soda glasses have a poor resistance. This is proof that acid 
attack depends on the nature of the bases, as stronger bases have an unfavorable effect 
on the behavior of glasses. M.V.K. 
Stability of glass. ANon. Pottery Gaz., 57 [663], 1131 (1932).—Great difficulty is 
experienced in devising a method for testing the stability of glass which will give results 
having some relationship to performance in practice. Some of the properties of glasses 
depend on the method of preparation, so that frequently physical properties must be 
considered in conjunction with chemical constitution. In designing tests for glass more 
consideration should be given to the practical bearing of such tests; ek it will 
not be possible to predict practical performance. E.J.V. 
Stability of ordinary glass. ANoNn. Glashiitte, 62 [30], 506-507 (1932).—Methods 
used for testing stability of glasses give different values from those of practice. More- 
over, the solubility of glasses in use is different from that found in testing. M.V.K. 
Tropical durability of glass. W.Trpon.. Glas App., 12, 610 (1931); for abstract 
see Ceram. Abs., 10 [11], 763 (1931). (J.S.G.T.) 
Glass cutting diamonds. F. K. Bécx. Diamant, 52 [20], 323-24; [21], 338-39 
(1930).—A discussion of the manufacture of glass cutters with diamond cutting points 


and some of the difficulties involved therein is presented. E.J.V. 
Grinding and polishing optical glass. ANon. Schleif. Polierm.-Ind., 8 [21-22], 
323-26 (1931); abstracted in Glastech. Ber., 10 [7], 396 (1932). M.V.K. 


Glass boring. Vicror LITSCHER. Diamant, 52 [23], 371-73; [24], 387 A 
for abstract see Ceram. Abs., 10 [6], 418 (1931). 

Oblique reflection of glasses. J. W. AlcNER. Diamant, 53 [1], 5-6 (1981). — 
Some of the causes of imperfect reflection from mirrors, due to imperfections in “ka 
in the glass itself, etc., are enumerated. E.J.V 

Temperature dependence of absorption in colored glasses. HERMANN Lorze. 
Glastech. Ber., 10 [7], 374-78 (1932).—The spectral permeability of different glasses was 
investigated between —190 and +400°C. It was found that the wave-length values 
of equal permeability i in per cent displace linearly with the temperature in a temperature 
interval of 600°. M.V.K 

Simple method for testing the gray content and color tinge of glasses in artificial 
light. Russ. Sprechsaal, 65 [31], 574 (1932).—The gray content and color tinge 
are important in the production of lead, crystal, polished, and pressed glasses. The best 
glass with regard to the melt and composition is valueless if it does not comply with the 
requirements for gray and color tinge. R. describes a device for recognizing discolora- 
tions of glasses to gray, red, green, blue, and yellow. It is a prismatic wooden box in the 
interior of which a daylight electric bulb is mounted. Instead of the front wall there 
is a colorless frosted glass pane diffusing light. For testing, glass rods are held before 
the glass pane and compared with a colorless testing glass rod. Glass having a color 
tinge differs very much from the test glass rod. If the differences in color fade, it means 
that the light is too weak or the pane absorbs too much light. When judging a glass, 
it must be remembered that overcolored glasses lose some of their red on annealing. 
Unannealed colored glasses, therefore, may have a greenish tinge after cooling. 

M. 


V.K. 


Production of marble, agate, and stained glasses. Econ Arnot. Sprechsaal, 
65 [29], 533-34 (1932).—Marble glass is produced by coloring the melt in the glass pot 
or by casing (flashing), as the glass must have veins and spots similar to marble. When 
the glass is colored in pots, an ordinary opal glass is melted first and colored glass rods 
are immersed into the viscous glass mass. The glass rods soften in the melt and per- 
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meate it reticularly with colored stripes. During working these stripes prs of 
different size and shape similar to natural marble. Better effects are ob through 
casing and the glass becomes more permeable to light and is more brilliant. For the 
production of marble illuminating bodies, a small flask of transparent glass is cased with 
opal glass and then with transparent glass having veins. Agate glass is similar to marble 
glass, the difference being that the former has reticular veins; its production is essentially 
that of marble glass and it can be colored in pots or obtained through casing. The re- 
ticular veins require an immersing or coating with the so-called enamel glass crumbles. 
The composition of the opal glass must permit casing with the transparent glass. 
Instead of transparent glass, weakly colored glasses can be used also. The production 
of stained glass is more difficult. The illuminating glass must have enamel-white spots 
surrounded by colored glass. It is impossible for these enamel spots to cover the 
whole surface and transparent places remain. Crystal glass is used as a base when these 
transparent spots are desired. A good spot glass is obtained only when the boundary 
surfaces of the separate opal glass spots produce sharp lines. Spot glasses are also pro- 
duced according to the casing method. The small crystal glass ball is cased with opal 
glass before using the second crystal glass. M.V.K. 
tion of fancy lighting glassware. ANon. Pottery Gaz., 57 [663], 1128 
(1932).—Brief descriptions of methods of producing artistic glass for use in making 
hanging bowls, etc., are given. Methods of imitating marble and other natural products 
are included. E.J.V. 
Notes on the manufacture of special glasses. I. Opal and opalescent glasses. 
Anon. Glass, 9 [3], 96-102 (1932).—The development of opal glasses is outlined and 
theories of opalescence are given. Opacifying agents are discussed under the following 
topics: (1) feldspar, (2) cryolite, (3) kaolin, (4) calcined and hydrated alumina, (5) 
fluorspar, (6) sodium fluoride, (7) barium fluoride and barium carbonate, (8) opacity by 
use of chlorides and sulphates, and (9) phosphate opals. II. Colored glasses. Jbid., 
9 [4], 140-45 (1932).—In treating colored glasses the following classification is used: 
(1) ruby glass, including red and pink, (2) amber glass, including yellow and brown, 
(3) green glass, and 9 blue glass including violet. Analyses of glasses and batches are 
given. III. Jbid., 9 (5), 191-96 (1932).—Amber and green glasses are treated in detail 
IV. Jbid., 9 [6], 232-37 (1932).—A detailed discussion is given of blue and violet glasses. 
V. IJbid., 9 [7], 284-89 (1932).—Bad color in glass is fully discussed under the follow- 
ing headings: (1) low in color, (2) high in color, (3) muddy or dirty, and (4) turbid or 
milky. G.R:.S. 
New coloring agents for glass. ANON. Céram. Verrerie, No. 832, pp. 549-50 
(1931).—The oxide of cerium, depending upon the quantity used and composition of the 
glass, acts either as a decolorizer, as a stabilizer or reinforcer of other colors, or is itself 
a coloring agent. In the latter case yellows are obtained. It is valuable as a decolorizer 
and, depending upon the nature of the salt used, acts as a reducing or oxidizing agent. 
When used in the impure state associated with other oxides of the cerium group, browns 
or blues with yellowish reflections are obtained. In other forms it gives opalescence 
Oxide of neodymium gives a beautiful amethyst, oxide of didymium gives light blue, and 
oxide of praseodymium gives green. Some of the glasses thus obtained change their 
colors in artificial light. The colors do not change during annealing or in remelting 
cullet. These oxides have a powerful effect on the properties of the glasses in which 
they afe introduced and the batches must be corrected accordingly. T.N.McV. 
Coloring glass. Il. K. Fuwa. Masda Kenkiu Jiho [Japan], 6 [2], 123-57 
(1931); for abstract see Ceram. Abs., 11 [7], 408 (1932). C.A >) 
Pastel glass and flat illuminating glass. ANoN. Diamant, 52 [12], 195 (1930). 
A brief description of these new products of glass manufacture is given. E.J.V 
Deposition of chromium on glass. Rossy C. Wiiiiams. Phys. Rev., 41 a 255 
(1932). 
Development of the silver re and its protection. Max ERMEs. + well 
53 [33], 520-21; [36], 563-64 (1931); 54 [4], 56-57 (1932).—The chemical principles 
involved in the preparation of the silver coating for mirrors, methods of testing the ma- 
terials used, and application of the silver coating and its protection are eS TY. de- 
tail. 
Silvering with aldehydes. Anon. Glas & Keram.-Ind., 21, Nos. 23, 24, 25 (1930).— 
Aldehydes, acids with aldehyde groupings, and ketonic alcohols are all capable of reduc- 
ing silver from the ammoniacal silver solution generally employed for es mirrored 
surfaces. (J.S.G.T.) 
Sources of the explosion risk in chemical silvering of glass and precautions for its 
prevention. Epuarp Diamant, 53 [33], 521-22 (1931).—L. gives a detailed 
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explanation of the chemical processes followed in the preparation of the solutions in such 

a way as to obviate any risk of explosion due to the development of a silver iV 

Ha aes ting of the silver layer on mirrors. J. H. Diamant, 53 [4], 

52-54 (1931) emer, Sy! is given of the process used to apply a protective coating 
of copper over the sil¥er backing on mirrors. E.J.V. 

, gilding, and silvering glasses. ANon. Diamant, 53 [31 ], 486-87 (1931).— 

Some old methods of priming, gilding, and silvering glass by both hot and cold processes 
are described. E.J.V. 

Wet gilding of glass. T.J.K. Diamant, 52 [4], 68 (1930).—A brief description of 

the process of gilding glass by the Nes method is given with some details as to com- 


position of solutions, chemicals used, e E.J.V. 
Etching glass. G. M. Diamant, 3 [3], 36-37 (1931).—Economical methods of 
ucing quantities of etched glass are discussed. E.J.V. 

Etching glass. ANON. Diamant, 52 [35], 564-66 (1930).—Some of the materials 

and methods used for etching glass are enumerated. E.J.V. 


Yellow etching of glasses. ANON. Glashiitte, 62 (27), 457-58 (1982).—The latest 
researches of Schatt, Springer, Heinrich, and Salaquarda (Ceram. Abs., 11 [8], 445- 
46 (1932)) dealing with chemical processes taking place during etching of glasses are 
discussed. See also ibid., 11 19}, 484 (1932). M.V.K. 

‘Yellow etching of glasses. IJ. W. Hernricu. Chem. Zentr., i, 1135 — 
for abstract see Ceram. Abs., 11 [4], 237 (1932). C.A.) 

Wood forms of the crystal-glass industry. ANoNn. Glashiitte, 62 [28], 473-75 
(1932).—The discussion deals with (1) kinds of wood used; (2) treatment and prepara- 
tion of wood forms, (a) metal mountings and coats, (6) impregnation of the wood form 
with lime or baryta water, Glauber salt, copper sulphate, and iron vitriol; (3) linings, 
(a) water-glass, (6) emulsion of minium, (c) special pastes as of talcum powder, charcoal, 
and oil, feldspar and oil, and lime powder and oil; (4) bottoms for wood forms, (a) sheet 
metal and (b) polished soap stone; and (5) time of service of wood forms. M.V.K. 

Composition and choice of glass molds. G. Hooper anp C. F. WiiitaMs. Gilas- 
tech. Ber., 10 [7], 400-401 (1932); for abstract see Ceram. Abs., 11 [9], 486 (1932). 

M.V.K. 

Manufacture of rolled plate. XXIV. Ernst Lutz. Glass Ind., 13 [9], 149-51 
(1932).—Some of the construction features of glass tanks patented as serving definite 
purposes in improving the operation thereof, the quality of glass produced, etc., are dis- 
cussed. Illustrated. For Part XXIII see Ceram. Abs., 11 [10], 522 (1932). E-.J.V. 

Structural glass. J. W. Wmzy. Glass Ind., 13 [9], 148-49 (1932).—The charac- 
teristics and some of the many applications of structural glass are discussed. Its ad- 
vantages are enumerated and a list of typical installations is presented. E.J.V. 

Glass brick stronger than clay. ANon. New York Times; Nat. Glass Budget, 
48 [7], 18 (1932).—Glass brick, which are somewhat stronger in compression than clay 
brick and freely admit light, were demonstrated at the American Museum of Natural 
History. E.P.R. 

Glass panels in building. Jonn Winters Fieminc. Ceram. Ind., 19 [3], 120 
(1932).—F. describes a refreshment stand with flashed white opal glass facing. Archi- 
tectural lighting behind the glass panels makes it a brilliant display at night. W.W.M. 

Application of glass in modern architecture. Jacgues Wo_r. Diamant, 53 [29], 
449-51 (1931).—The use of glass as an element in outside architecture, as a building ma- 
terial proper, and in inside finishing is taken up. See also Ceram. Abs., 11 [4], 239 
(1932). E.J.V. 

Great glass mosaic in RCA building to revive old art. ANoN. Amer. Glass Rev., 
51 [42], 19-20 (1932).—A large glass mosaic will be executed on the walls of the loggia 
at the western entrance of the 70-story RCA building in Rockefeller Center, New York, 
which will be 79 ft. in length and 14 ft. high. E.P.R. 

Glass and machine age. Atpert A. Hopkins. Glass Ind., 13 [9], 145-47 (1932).— 
Some of the new mechanical processes which have increased production and lowered 
costs in glass manufacture are discussed. Illustrated. E.J.V. 

Glass blackboards. Anon. Nat. Glass Budget, 48 [6], 11 (1932).—Educators of 
Europe are interested in the proposal to substitute blackboards of translucent ground 
glass lighted from behind in place of the usual black surface. E.P.R. 

Sandwich glass. Cari GREENLEAF BEEpDE. Christian Sci. Mon., 24 [226], 5 
(1932).—The term ‘‘Sandwich glass” is proper if it is understood to apply to the product 
of a period of years rather than of a certain place. The name Sandwich is applied to 
this type of ware because it was the product of the old Boston and Sandwich Glass Co. 
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which first attracted attention through its fine coloring, its crystal clearness, or the ex- 
cellence of its minutely stippled design. As all of the ware given this generic name 
was not produced by this plant, “Sandwich type” would be a safer term to use. A 
brief historical sketch of the old plant is given. Illustrated. E.J.V. 
Old American glassware on display. Anon. Nat. Glass Budget, 48 [9), 8 (1932).— 
Interesting pieces of old American glassware are on exhibition at the Kaufmann Gallery 
in Pittsburgh. Some are marked so as to fix the period in which they were made, while 
others bear marking which definitely indicates the makers. E.P.R. 
Old German and Dutch glass. Jacgues WoLr. Céram. Verrerie, No. 836, pp. 81- 
84; No. 837, pp. 143-44; No. 838, pp. 193-94 (1932).—A brief history is given of the 
development of glassmaking in Germany from the 16th to the 19th Century. The in- 
dustry for the most part developed free from outside influences in the states of Spessart, 
Hessia, Bohemia, Thuringia, Saxony, Bavaria, and Silesia. The Germans developed 
four types of glass, vis., Wald glass containing potash and sand, lime glass, Bohemian 
crystal without lead, and gold ruby. W. discusses the forms of glass made during this 
period and methods of decoration. T.N.McV. 
ss of the glass industry in 1931. Oscar Knapp. Glashiitte, 62 [30], 505- 
506 (1932); see also Ceram. Abs., 11 [10], 523 (1932). , M.V.K. 
Evolution of the glass industry. M.L. Porm. Rev. gén. sci., 43, 101-104 (1932).— 
A comprehensive review is given of the progress of the glass industry over the last 15 
years, particularly in France and the U. S. R.H.E. 


BOOKS AND BULLETIN 


Tables for Glass Technology. W. Erret, M. Prrant, K. Reviewed 
in Z. physik. Chem., A160 [6], 473 (1932); Glass, 9 [3], 102 (1932); see also Ceram. 
Abs., 11 [5], 302 (1932). 

Modern Glass. GumLaumME JANNEAU. With bibliography by Arnold Fleming. 
Reviewed in Times Lit. Supp., 31, 500 (1932); see also Ceram. Abs., 11 [3], 171 (1932). 

H.H.S. 

Possibilities of manufacturing bottles and glassware in British Columbia. A. M. 
RicHMOND. British Columbia Dept. of Mines, Non-Metallic Mineral Investigations 
Rept., No. 3, 18 pp. (1932).—-The chemistry and the occurrence of the raw materials are 
discussed. . (C.A.) 

Book Reviews 


Glassmelting Furnaces. (Glasschmelzifen.) Juris Lamort. vi + 186 pp. 
104 figures. 18 Rm.unbound,20 Rm. bound. Otto Spamer, Leipzig, 1932. This work 
is Vol. VII of a series of scientific and technical studies of furnaces, ‘Der Industrieofen.”’ 
After a prefatory chapter on classification and historical development, L. gives gen- 
eral technical phases of the subject, with chapters on the conduction of gases through 
flues and stacks, flow resistance, cross-section measurement, the processes of combus- 
tion, and details of construction such as arches and steel work. 

The treatment of heat recovery by regenerators and recuperators is especially 
thorough, dealing with the theory of heat storage and transfer as well as with construc- 
tion details. 

The chapter on refractories is very short. The author contents himself with a mere 
catalog of the several types in use, with their compositions, and brief comments on prop- 
erties and behavior. 

Pot furnaces, which exist in greater variety abroad than in America, make up an 
interesting chapter. Its technical value to us is not very great except for certain special 
applications. 

In the description and discussion of tank furnaces, L. has made generous use of pub- 
lished drawings and data on existing and proposed constructions. He has succeeded 
in presenting much information with excellent criticism of structural details. There is 
a good review of modern opinion as to flow of glass, operating methods, etc. 

There are three chapters on heating agents, covering gaseous and liquid fuels and 
electric furnaces. 

Some attention is paid, in a brief chapter, to the more radical designs, such as tunnel 
and shaft furnaces. The text concludes with a discussion of heat balance and its im- 
provement, with a mention of insulation. 

A six-page bibliography adds to the value of the book, and indicates the thorough- 
ness with which L. has covered the ground. The volume also carries adequate author 
and subject indexes. The large number of diagrams, drawings, and curves adds to the 
clarity of presentation. Copious footnotes cite authorities and refer to first sources for 
material not original with the author. 
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This is a valuable addition to the reference literature of glass ey. 
y * OLES 

Manufacture of Glass Rods. M.A. Bessporopov Anp S. I. Korotev. 34 pp. 27 
figs. State Chemical-Technical Publishing House, Leningrad, 1932. Price 35 kopecks. 
This book contains a comparative description of different methods of manufacturing 
glass tubes, rods, and capillaries. The first of the six chapters deals with the uses of glass 
tubing and the second, with the composition and properties of these glasses. The other 
chapters, except the last which includes a list of literature, contain a comparative de- 
scription of various methods of manufacturing glass tubing: the work by hand and the 
mechanized methods introduced by Danner, Philipps, and Korolev. This latter 
method has been adopted in the U.S.S.R., and is the most perfect of all known. It per- 
mits the production of glass tubing of any "shape of cross-section (round, oval, triangular, 
etc.) and of any diameter. A short description of the methods of Danner and Philipps 
is followed by a more detailed account of Korolev’s system. 

This book contains a list of the Russian and foreign literature dealing with the various 
methods of producing tubes, rods, and capillaries. See also Ceram. Abs., 11 [9], 487 


(1932), and Ger. 531,370, this issue p. 567. M. A. BESBORODOV 
PATENTS 
Lens-blocking device. J.J. McCase (Bausch & Lomb Optical Co.). U.S. 18,569, 


Aug. 16, 1932 (reissue). 

G machine. Cranx (Whitall- -Tatum Co.). U. S. 1,871,497, 
Aug. 16, 1932. Emme So (Soe. Anon, d des et de Constructions d’Appareils 
Mécaniques pour la Verrerie). U.S. 1,873,788, Aug. 23, 1932. 

Glass gathering and forming machine. K. E. PEER (Hartford-Empire Co.). 
U. S. 1,871,556, Aug. 16, 1932. 

Process and apparatus for making laminated glass. W.H. Moss (Celanese Corp. of 
America). U. S. 1,871,725, Aug. 16, 1932. B.M. Ayers (Libbey-Owens-Ford Glass 
Co.). U.S. 1,872,553, Aug. 16, 1932. J. C. Brier, G. B. Watkins, AND W. F. Brown 
(Libbey-Owens-Ford Glass Co.). U. S. 1,872,663, Aug. 23, 1932. J. L. Drake 
(Libbey-Owens-Ford Glass Co.). U. S. 1,872,692, and 1,872,693, Aug. 23, 1932. 
Dante, Apams (Libbey-Owens-Ford Glass Co.). U. S. 1,873,248, Aug. 23, 1932. 
W. F. Brown (Libbey-Owens-Ford Glass Co.). U.S. 1,873,280, Aug. 23, 1932. G. B. 
Watkins (Libbey-Owens-Ford Glass Co.). U. S. 1,873,691, Aug. 23, 1932. J. F. 
Watsu (Celluloid Corp.). U.S. 1,875,964, Sept. 6, 1932. 

and polishing apparatus. Hevuze. U. S. 1,871,992, 
ug. 16,1 

Sheet-glass apparatus. W. F. Brown (Libbey-Owens-Ford Glass Co.). U. S 
1,872,399, Aug. 16, 1932. J. C. HENDERSON (Libbey-Owens-Ford Glass Co.). U. S. 
1,872,587, Aug. 16, 1932. J. L. Drake (Libbey-Owens-Ford Glass Co.). U. S. 1,872,- 
696 and 1,872,699, Aug. 23, 1932. F. J. Kincam (Libbey-Owens-Ford Glass Co.). 
U. S. 1,872,751, Aug. 23, 1932. 

Glass-handling apparatus. J. P. Crow ry (Libbey-Owens-Ford Glass Co.). U.S 
1,872,413, Aug. 16, 1932. 

Process and apparatus for producing molten glass. J. P. CRowLey ANnp J. C. Gire 
(Libbey-Owens-Ford Glass Co.). U.S. 1,872,414, Aug. 16, 1982. T. C. McKin.ey 
(Libbey-Owens-Ford Glass Co.). U.S. 1,875,474, Sept. 6, 1932. 

Apparatus for grinding sheet glass. J. P. Crow.ey (Libbey-Owens-Ford Glass 
Co.). U.S. 1,872,415 and 1,872,416, Aug. 16, 1932. 

Sheet-glass surfacing apparatus. J. L. Drake (Libbey-Owens-Ford Glass Co.). 
U. S. 1,872,422, Aug. 16, 1932, and 1,872,694, Aug. 23, 1932. 

Apparatus for conveying and transferring glass sheets or plates. J. L. DRAKE 
(Libbey-Owens-Ford Glass Co.). U.S. 1,872,424, Aug. 16, 1932. 

Continuous tank furnace. FRANK FRASER (Libbey- Owens-Ford Glass Co. Ws. 
1,872,437, Aug. 16, 1932. 

Furnace construction. MAMBouRG (Libbey-Owens-Ford Glass Co.). 
U. S. 1,872,477, Aug. 16, 1932. 

ss and apparatus for producing sheet glass. J. L. Draxe (Libbey-Owens- 

Ford Glass Co.). U.S. 1,872,423 and 1,872,425, Aug. 16, 1932; 1,872,691, 1,872,695, 

and 1,872,698, Aug. 23, 1932; C. W. Sworg (Libbey-Owens-Ford Glass Co.). U. S. 

1,872,524, Aug. 16, 1932. Carrott Cone (Libbey-Owens-Ford Glass Co.). U. S. 

1,872,684, Aug. 23, 1932. L. C. Mampourc (Libbey-Owens-Ford Glass Co.). U. S. 
1,872,776, Aug. 23, 1932. 

Surfacing machine. J. L. Drake anp L. L. Hanpy (Libbey-Owens-Ford Glass 
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Co.). U.S. 1,872,426, Aug. 16, 1932. J. L. Drake (Libbey-Owens-Ford Glass Co.). 
U. S. 1,872,697, Aug. 23, 1932. 

Glass-drawing apparatus. A.C. Witcox (Libbey-Owens-Ford Glass Co.). U. S. 
1,872,542, Aug. 16, 1932. 

Sheet-glass drawing apparatus. H. E. ALitEen (Libbey-Owens-Ford Glass Co.). 
U. S. 1,872,550, Aug. 16, 1932. 

Glass apparatus. W.F. Brown (Libbey-Owens-Ford Glass Co.). U. S. 1,872,664, 
Aug. 23, 1932. 

Method and apparatus for feeding molten glass. K.E. Pemer (Hartford-Empire 
Co.). U.S. 1,873,021 and 1,873,022, Aug. 23, 1932. 
port. J. N. Wuson (Simplex Engineering Co.). 1,873,093, Aug. 23, 

Process of locating prescriptive characteristics of a lens. C. C. ALLEN (Amer. 
Optical Co.). U.S. 1,873,249, Aug. 23, 1932. 
we cree device. C. C. ALLEN (Amer. Optical Co.). U.S. 1,873,526, Aug. 23, 

Means and method of obtaining variegated glass. W.T. Barker, Jr. (Hartford- 
Empire Co.). U.S. 1,873,866, Aug. 23, 1932. 

Glass-forming machine. C. A. Brown, F. B. VAN SICKLE, AND C. W. CRalc 
(General Electric Co.). U.S. 1,874,168, Aug. 30, 1932. 

Glass-inspection apparatus. P. E. Arperry (Pittsburgh Plate Glass Co.). U. S. 
1,874,217, Aug. 30, 1932. 

Method and apparatus for feeding and melting glass batch. K. E. Pemer (Hart- 
ford-Empire Co.), U.S. 1,874,799, Aug. 30, 1932. 

Manufacture of glass bottles, etc. T.C. Moorsneap (United Glass Bottle Mfrs., 
Ltd.). U.S. 1,875,099, Aug. 30, 1932. 

—- glassblowing machine. Max Artercut. U. S. 1,875,202, Aug. 30, 
1 
, Manufacture of spun glass. Fe.rx PorraK. U. S. 1,875,491, Sept. 6, 1932. 

Glassware-forming machine. R. G. ALLEN (Owens-Illinois Glass Co.). U. S. 
1,875,796, Sept. 6, 1932. L. H. Morin (Owens-Illinois Glass Co.). U.S. 1,875,818. 
Sept. 6, 1932. J. R. Hoce anp V. E. Hormann (Owens-Illinois Glass Co.). U. S. 
1,876,005, Sept. 6, 1932. 

Method of frosting the inner surface of a glass bulb. Tomisanuro NARUSE. 
U. S. 1,875,819, Sept. 6, 1932. 

Machine for forming hollow glassware. L. D.Sovuprer. U. S. 1,875,827, Sept. 6, 
1932. 

Incandescent electric lamp bulb. H.H. Brau (Macbeth-Evans Glass Co.). U.S. 
1,875,981, Sept. 6, 1932. 

Glass furnace. L. D. SousrerR aNp J. E. McLAuGHLIN (Owens-Illinois Glass Co.). 
U. S. 1,876,030, Sept. 6, 1932. 

Apparatus for drawing glass tubings. L. D. Sousrer (Owens-Illinois Glass Co.). 
U. S. 1,876,031, Sept. 6, 1932. 

Glass-cutting apparatus. Gapsriece Curorri. U. S. 1,876,612, Sept. 13, 1932. 

Glass-annealing leer. E. B. Le Mare (Pilkington Bros., Ltd.). U. S. 1,877,674, 
Sept. 13, 1932. 

Method of melting glass. F. J. Butasx (G. W. Batchell and F. G. Schwalde),. 
U. S. 1,877,714, Sept. 13, 1932. 

Nonrefillable bottles. G. WaGner. Brit. 355,873, June 24, 1930. (J.S.G.T.) 

Device for manufacturing glass objects. NAAMLOOZE VENNOOTSCHAP MAATSCHAP- 
Ply TOT EXPLOITATIE VAN UITVINDINGEN. Brit. 377,408, Aug. 4, 1932. 

Device for hermetically sealing the mouths of bottles. C. Onra. Brit. 377,604, 
Aug. 4, 1932. 

Manufacture of sheet glass by rolling. Soc. ANON. DES MANUFACTURES DES GLACES 
ET PRODUITS CHIMIQUES DE St.-GoBaIN, CHAUNY, ET Crrey. Brit. 377,637, Aug. 4, 
1932. 

Manufacture and production of glass. J. Y. Jonson (I. G. Farbenind. Akt.-Ges.). 
Brit. 378,012, Aug. 17, 1932. 

Electrically heated glass-annealing leers. British HARTFORD-FAIRMONT SyN- 
DICATE, Ltp. Brit. 378,015, Aug. 17, 1932. 

Method and apparatus for the manufacture of glass tubing. Cornivc GLass 
Works. Brit. 378,291, Aug. 17, 1932. 
Apparatus for making wire glass. P.F.Gurmann. Brit. 378,306, Aug. 17, 1932. 
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Process and apparatus for scoring and snapping fiat glass automatically. Pi- 
KINGTON Bros., Ltp., AND F. B. WALDRON. Brit. 378,517, Aug. 24, 1932. 

Manufacture of ornamental glass. E.A. Brrcu. Brit. 378,536, Aug. 24, 1932. 

Machine for the manufacture of bottles, flagons, etc. Soc. ANON. pD’&TUDES ET DES 
CONSTRUCTIONS D’APPAREILS MECANIQUES POUR LA VERRERIE. Brit. 378,768, Aug. 
24, 1932. 

Glass-feeding apparatus. Unirep Grass BotrLe Mrrs., Ltp., AND A. W. Par- 
Fitt. Brit. 378,821, Aug. 24, 1932. 

Manufacture of bottles, etc. W.W. Triccs (Europiischer Verband der Flaschen- 
fabriken Ges.). Brit. 378,823, Aug. 24, 1932. 

G machines. Wuiratt-Tatum Co. Brit. 378,856, Aug. 31, 1932. 

apparatus. WuitTaLtt-Tatum Co. Brit. 378,977, Aug. 31, 1932. 

Compound glass, etc. F. B. Denwn (Rohm & Haas Akt.-Ges.). Brit. 379,006, 
Aug. 31, 1932. 

Apparatus for drawing glass in sheets. Soc. ANON. DES ATELIERS DES CONSTRUC- 
TIONS ET FONDERIES DE JEUMONT (Anciens établissements T. Haut). Brit. 379,161, 
Aug. 31, 1932. 

Glass-feeding apparatus. Untrep Botr_e Mrrs., Ltp., AND A. W. 
Brit. 379,223, Aug. 31, 1932. 

Method and apparatus for making hollow glass articles. Owerns-ILLINoris GLass 
Co. Brit. 379,229, Aug. 31, 1932: 

Process and apparatus for bending glass tubes or rods. GrNERAL ELEcTRIC Co., 
Lrp. Brit. 379,257, Aug. 31, 1932. 

Laminated glass. Wma. H. Moss anp KENNETH H. CruTCHFIELD (Camille Dreyfus). 
Can. 323,574, June 21, 1932. An adhesive composition containing a urea-phenol- 
formaldehyde resin and cellulose acetate is applied to glass and to an interposed plastic 
sheet containing cellulose acetate, and the glass and plastic sheet are pressed together at 
a suitable temperature. See also Ceram. Abs., 11 [7], 410 (1932). (C.A.) 

Silica glass. Soc. Quartz Et Smice. Fr. 720,737, Oct. 29, 1930. The exterior 
heterogeneous part, having a density above 2.2, of the ingot of molten SiO, is removed. 
The ingot is then re-fused for drawing, etc. : (C.A.) 

Safety glass. LovuisC.F. Pécnrn. Fr. 721,095, Aug. 6, 1931. At least 4 sheets of 
glass are joined together by a glue composed of acetins and synthetic resins. (C.A.) 

Furnaces for annealing glass. Grass Co. Fr. 721,449, 
1931. C.A. 

Apparatus for pouring molten glass. COMPAGNIE DE FLOREFFE. Fr. 721,955, 
Aug. 25, 1931. (C.A.) 

Safety glass. Conrap H. H. Lamperty. Fr. 722,566, July 21, 1931. Sheets of 
glass are united to an intermediate sheet of gelatin by a mixture of pure glycerol and 
AcOH. (C.A.) 

Tunnel furnaces for fusing glass. CoNrap Dress_er. Fr. 722,765, Dec. 3, 1930. 

(C.A.) 


Reinforced glass. Soc. ANON. DBS MANUFACTURES DES GLACES ET PRODUITS 
CHIMIQUES DE Sr.-Gopain, CHauny, ET CrirgEy. Fr. 722,952, Sept. 16, 1931. The 
metallic reinforcement is chromed and heated before its introduction into the glass. 
See also Fr. 720,298, Ceram. Abs., 11 [10], 526 (1932). (C.A.) 

Safety glass. Louis C. F. Pécuin. Fr. 723,650, Sept. 22, 1931. Sheets of trans- 
parent material obtained by precipitation of solutions of thiocarbonate of cellulose and 
sheets having a basis of rubber made transparent are used in making safety Cu 

C.A.) 

Pressing glass plates or lenses. O. R. StepHen. Ger. 530,151, Mer 19, 1930. 

J.S.G.T.) 

Grinding and polishing sheets of glass. Soc. ANON. DES MANUFACTURES DES GLACES 
ET PRODUITS CHIMIQUES DE Sr.-Goparin, CuHauny, ET Crrey. Ger. 530,265, March 19, 
1930. Rough and fine grinding and polishing operations are carried out in a series of 
continuous operations by means of devices each carrying two or more tools of unequal 
sizes, the devices being arranged so that the disposition of the tools in any ene is the 
reverse of that in its neighbor. E (J.S.G.T.) 

Automatic press. T. Merz. Ger. 530,593, June 2, 1928. An electrically driven 
automatic glass press machine is described. (J.S.G.T.) 

Open half molds for blowing small articles from a tube. Esernarpt & Co., 
G.m.3B.H. Ger. 530,840, Feb. 19, 1929. The molds are of such a depth that the article 
when blown to its finished diameter is still below the level of the surface of wo. open side. 

J.S.G.T.) 
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Production of hollow ware (bottles). Brossze & Cre. Ger. 531,234, Feb. 18, 1930. 
In a machine in which a neck mold and parison mold move together in the axis of the 
finishing mold and rotate through 180°, the motions for the turning of neck and parison 
molds and for the raising and lowering of the plunger and bottom plate are derived from 
the same crank in such a way that after withdrawing the plunger the parison mold is 
moved, inverted, and brought into axial relation with the finishing mold, after which 
the bottom plate is raised. (J.S.G.T.) 
Production of uniformly thick glass sheets. Y.Brancart. Ger. 531,235, Nov. 2, 
1929. The rollers are enlarged over part of their length in order that the finished sheet 
on the rolling table may be more uniformly thick. (J.S.G.T.) 
Pot furnaces. GLaceries pe St. Rocu Soc. Anon. Ger. 531,369, May 23, 1930 
In a pot furnace provided with flues or tubes in the siege through which flows heat ex- 
change material, a number of cut-off devices are provided to control the flow of the ma- 
terial. (J.S.G.T.) 
Drawing several glass tubes and rods at once. S. I. Koroitev. Ger. 531,370, May 
31, 1929. A drawplate with a plurality of nozzles and apertures is employed, the glass 
around each being maintained at a suitable temperature by means of heaters inde- 
pendently controlled. See book review, this issue, p. 564. (J.S.G.T.) 
Rolling table for sheet glass. C. Locremie. Ger. 531,635, Oct. 9, 1929. The 
table is formed of reinforced concrete in a metal frame, the concrete consisting of a mix- 
ture of cement and broken stone, the size of which is increased in proportion to its 
distance from the surface of the bed. (J.S.G.T.) 
Annealing intermittently-produced glass sheets. E. Hucers. Ger. 531,688, 
June 27, 1928. In a roller-feeding device in which the rollers are reversed at intervals 
to delay the passage of the sheet through the leer, the speed of the sheet at the exit 
end is always maintained at a slightly greater value than the backward motion, with the 
result that the sheet wanders slowly through the leer. (J.S.G.T.) 
Feeder channel. Pixincton Bros., Ltp. Ger. 531,985, Dec. 19, 1930. The 
side walls of the channel are inclined toward each other for at least part of their length, 
and the faces of the control damper are shaped accordingly. (J.S.G.T.) 
Means for manipulating blown-glass cylinders. O. NevuxircHen. Ger. 532,268, 
Jan. 24, 1930. The cylindrical sheet mold is mounted on a lever system, pedal operated 
so that it can be swung from a horizontal position roughly on flow level down to a ver- 
tical position in a pit, and so manipulated as to give the desired aye 
S.G.T.) 
Forming feet on wine glasses. L. MUNSTERMANN GEB. CrROMME. Ger. 532,335, 
July 8, 1930. (J.S.G.T.) 
Removing mold charges. J.ScuArers. Ger. 532,460, Dec. 23, 1928. A collecting 
vessel immediately below a feeder aperture receives a charge of glass, e.g., by suction, 
which is then passed on through a heated passage in close contact with the receptacle 
to the mold without coming into contact with the external atmosphere. (J.S.G.T.) 
Maintenance of grinding and polishing machinery. Pirxincton Bros., Ltp. 
Ger. 534,072, March 13, 1931. Intermediate tables not carrying glass are included in 
the continuously operated train and they are provided with cut-out portions and/or 
openings through which access is possible to the driving machinery aw raary 
(J.S.G.T.) 
Blowing several articles at once from tubing. J. Dicnrer. Ger. 534,577, April 
26,1930. The tube, heated to softening, is blown out in a mold, those portions of tubing 
not needed to form the articles being reduced in diameter, as by drawing out, before in 
sertion in the mold. (J.S.G.T.) 
Reflecting layer for vacuum vessels. J. HetmmeNnHAIN. Ger. 534,579, Aug. 11, 
1929. A heat-reflecting layer on the inside walls of vacuum vessels is provided by de- 
positing a film of lead sulphide. (J.S.G.T.) 
Production of curved sheets of safety glass. Deurscue Spreceicias A.-G. Ger 
534,846, Nov. 14, 1929. The glass sheets forming the three-ply “‘sandwich”’ are bent 
together by heating them over a template of the required configuration to such a tem- 
perature that under their own weight or by the exercising of very little extra pressure 
they conform to the shape of the template yet do not adhere to each — . 
(J.S.G.T.) 
Making double-walled vessels. GLASFABRIK SopHIENHUTTE R. Bock, G.m.B.H. 
Ger. 535,679, July 19, 1930. A method of making vacuum vessels with a filling opening 
and one or more discharge openings is given. (J.S.G.T.) 
Dividing thermometer scales. G. Kocnert & SOuneE. Ger. 536,251, Feb. 7, 1930 
To avoid special taking out and putting in of the work during graduating, interchange- 
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able master templates for divisions and for letterings are provided so that the work itself 
need not be disturbed. (J.S.G.T.) 
Delivering mold charges. C. H. RANKIN AND RANKIN AuToMmaTiIC GLASS FEEDER 
Co., Ltp. Ger. 536,756, Aug. 23, 1927. Means are provided for delivering the charge 
by means of a funnel and a U-bend to the parison mold in the erect instead of the in- 
verted position. (J.S.G.T.) 
Production of lamp bulbs from tubes. PatTeENT-TREUHAND-GES. FUR ELEKTRISCHE 
GLUHLAMPEN M.B.H. Ger. 537,134, May 23, 1930. Ina machine consisting of a num- 
ber of units holding tubing which rotate about a central pillar to various stations, means 
for forming a shoulder on the glass are provided to act on the softened glass before it is 
drawn out. (J.S.G.T.) 
Glassblowing machine. M. CrnoK AND P. Bornxesser. Ger. 540,094, Jan. 13, 
1925. A reservoir is connected by one tap to a source of suction and by a multi-way tap 
to the parison mold, means being provided to ensure that the one is shut before the other 
is opened. (J.S.G.T.) 
Control of opening and closing of valves on blowing machines. R.F. Hai. Ger. 
540,095, Jan. 15, 1930. In a glassblowing machine consisting of a number of units 
revolving about a central pillar, each unit having an independently operated valve con- 
trolling the blowing air, the valve is operated by an adjustable curved disk which engages 
suitably disposed members on the fixed central shaft. (J.S.G.T.) 
Annealing intermittently-produced sheets of glass. NAAMLOOZE VENNOOTSCHAP 
MAATSCHAPPIJ TOT BEHEER EN EXPLOITATIE VAN OcTROOIEN. Ger. 540,097, July 7, 
1928. The backward and forward motion of the last plate to enter the leer is so con- 
trolled that when the next enters there is a space at least equal to the length of a sheet 
between them. See also Ger. 511,244, Ceram. Abs., 10 [6], 426 (1931). (C.A.) 
Apparatus for making plate glass. Yvon Brancart. Ger. 550,068, Nov. 3, 1929. 
(C.A.) 
Tank furnace for melting glass. A. Morton. Ger. 550,441, 
1928. 
Apparatus for making glass filaments. BorNKESSEL BRENNER UND GLASMASCHI- 
NEN G.m.B.H. Ger. 550,529, June 5, 1930. . (C.A.) 
Shaft furnace for continuously melting glass, etc. JeTzE WiLLEM JANZEN. Ger. 
551,272, May 10, 1930. (C.A.) 
Glass-rolling machine. CLAupE Locremie. Ger. 551,274, March 22, 1930. 
(C.A.) 
Apparatus for drawing glass tubes. Lropotpo SANCHEZ-VELLO. Ger. 551,275 
June 6, 1930. (C.A.) 
Apparatus for drawing glass filaments. Firma Oscar Gosster. Ger. 551,404 
Jan. 21, 1931. (C.A.) 
Tank furnace for melting glass. Comp. INTERNATIONALE POUR LA FABRICATION 
MECANIQUE DU VERRE (PROcEpgs LipBEyY-OwENs). Ger. 552,092, Aug. 26, 1930. 
Glass-rolling machine. PILKINGTON Bros., Ltp. Ger. 552,093, Dec. 24, 1930. 
(C.A.) 
Apparatus for delivering measured batches of glass from a container to a mold. 
GLASWERKE RuwrR A.-G. Ger. 552,333, Sept. 13, 1917. (C.A.) 


Structural Clay Products 


Relation between the per cent absorption, modulus of rupture, and electrical con- 
ductivity of building brick. Ropnry C. Lewis. Jour. Amer. Ceram. Soc., 15 [10], 
574-81 (1932). 

Strength and absorption tests on clay and shale brick. C.A.Bootn. Jour. Can. 
Ceram. Soc., 1 [1], 54-57 (1932).—Results of absorption and strength tests made on a 
large number of shale and clay brick are given. Curves were plotted giving the rela- 
tion between strength and absorption. It is concluded from the tests made on 120 
brick that it is impossible to compare the absorption of two brick made of the same ma- 
terial but by a different process, or by the same process and of different material, and 


obtain a true relation between their compressive strength and modulus of rupture. 
G.P. 


Simplification of brick. ARMAND DE ARRUDA PEREIRA. Rev. mat. constr. trav. 
pub., No. 274, pp. 121-25B (1932).—New suggestions for the unification of dimensions 
of ordinary brick are presented. Comparative data on the dimensions of brick of lead- 
ing countries are given. M.V.K. 
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Fundamentals of sound insulation and its relation to structural clay tile partitions. 
Wa. McGorpin. Clay Prod. News, 5 [8], 3 (1932).—Structures which eliminate air- 
borne sound may not eliminate impact sounds. In order to resist air-borne sounds a 
wall must be either heavy or double. A 4-in. hollow-tile wall with */,-in. lath and plaster 
on each side is better than an 8-in. solid brick wall for stopping sound. W.W.M. 

Color effects on face brick. W.L.Fasianic. Ceram. Age, 19 [3], 116-20 (1932).— 
F. presents a number of methods and theories in regard to color enlargement in brick 
production. The effects of additions of aluminum compounds, lime, rutile, manganese, 
tin, and uranium oxides are discussed and the possibilities of slip and vapor glazing are 

i R.G.M. 


given. j 
Contributions to the study of florescence. V. re of facing brick. F. L 
Brapy AND B. ButTerRwortH. Trans. Ceram. Soc. [Eng.], 31 [6], 193 for 
abstract see Ceram. Abs., 11 [2], 105 (1932). C.G 
Utilization of brick as a building material. Artuur G. Nisper. Brit. Clay- 
worker, 41 [484], 161-65 (1932).—The modern wall is a skin clinging to a skeleton of 
steel or reinforced concrete and the possibilities of wall treatments are almost limitless 
Brick is still economical, easy to handle, and fulfills its purpose of keeping out water, 
heat, and noise. N. discusses the use of brick by the Egyptians, Greeks, Romans, etc., 
up to the present day showing the gradual development of brick construction in various 
countries. R.A.H. 
New types of brick masonry. W. R. McCarrrey. Jour. Can. Ceram. Soc., 1 
{1], 47-53 (1932).—The manner of constructing various types of “Ideal Walls’’ (the 
name used to describe all types of hollow walls built with brick by placing some or all 
of the brick on edge) is explained, and purposes for which this type of construction is 
recommended are given. There are three types of Ideal Walls, (1) Ideal Rolok-Bak 
Walls, (2) Ideal All-Rolok Walls, and (3) Ideal All-Rolok Walls in Flemish Bond. Rein- 
forced brick masonry is briefly referred to. J.G.P. 
Reinforced brick masonry in Firemen’s Home. Cuaries H. Fork anp Ws. B. 
Wrerorp. Clay-Worker, 98 [2], 63 (1932).—Some of the advantages found in using 
an 8-in. reinforced brick wall in the Firemen’s Home, Detroit, are given with a cost 
analysis of its construction. Illustrated. E.J.V. 
omy of reinforced brick manhole or pit construction. CHARLES H. Fork. 
Clay-Worker, 98 [2], 62 (1932).—A comparative cost analysis of the use of reinforced 
brick construction and concrete construction in building manholes in connection with 
a sewage disposal system in Detroit is given. Illustrated. E.J.V. 
Test of a Natcoflor panel. J. A. Harrison. Jour. Can. Ceram. Soc., 1 [1], 58 
(1932).—The test floor panel consists of a slab carried on three piers, being continuous 
over the center pier and freely supported at the two outside piers. Each span has a 
length of 18 ft. center to center and a clear span of 17 ft. The over-all depth is 8 in. with 
no concrete on top of the tile. The slab consists of specially designed tile units in com- 
bination with concrete joints and reinforcing rods. The shape of the tile is designed to 
place a large proportion of its area where it will be of most use in resisting positive and 
negative compressive stress. In the slab are 6 rows of tile at 13-in. centers, 8 in. deep, 
with 2-in. concrete joints. Each of the 5 center joints is reinforced with one */s-in 
round bar at the bottom with hooked ends at each end of the span. The reinforcing 
at the top of the slab consists of one ’/s-in. round bar at each of the outside ends and one 
7/s-in. bar over the center support in each of the 5 inside concrete joints. The top rein 
forcing in all cases is carried in for one quarter of the span. The tile in the floor are laid 
with staggered joints. The concrete used gives the following strength: (a) age 7 
days, compressive strength 1490 Ib./sq. in.; (5) age 28 days, compressive strength 2830 
Ib./sq. in. The steel rods have a yield point of 54,090 Ib./sq. in., an ultimate strength 
of 92,000 Ib./sq. in., and an elongation in 8 in. of 20%. Five of the Natcoflor tile give 
compressive strength figures from 6160 to 7600 Ib./sq. in. with an average of 6810 lb./sq 
in. The test was made when the slab was 28 days old, following the method of loading 
outlined in the City of Toronto building by-law. The dead weight of the structure was 
48 Ib./sq. ft. Allowance for plaster and finish was 20 Ib./sq. ft. Deflections at */, span 
from the outside support were as follows: 


Deflection 


Load Bast Span West 
110 Ib./sq. ft. in place 24 br. 0.161 in. 0.178 in. 
200 Ib./sq. ft. in place 24 hr 0.367 in. 0.412 in. 
deflection load re 


Permanent 
moved 0.102 in. 0.114 in. 
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The load of 200 Ib./sq. ft. is twice the normal live load required and the results indicate: 
that the yield point of the steel has not been passed. An increase of the load to 468 Ib./ 
sq. ft. did not break the slab. It is concluded that the load applied to the slab and the 
deflections under live load and twice the live load indicate that this type of construction 
is safe for the loads for which it was designed with a reasonable factor of safety and com- 
pares favorably with results of tests that have been made on reinforced pepe + 
.G.P. 

Brick in sewer construction. W. R. McCarrrey. Can. Eng., 63 [4], 18-19 
(1932).—-Modern methods adopted in building a large sewer resulted in the laying of 
4440 brick per man daily on collapsible arch forms. G.R.S. 

Fundamentals and economies in the clay industries. XIX. E.iis Lovejoy. 
Clay-Worker, 98 [2], 59-61 (1932).—A historical sketch dealing with economies in 
handling structural clay products is presented. Several systems of handling the products 
mechanically are briefly described. The distribution of coal is discussed. For Part 
XVIII see Ceram. Abs., 11 [10], 528 (1932). E.J.V. 

Use of fired clay. II. Anon. Brit. Clayworker, 41 [484], 158-60 (1932).—The 
article discusses the permeability to gases of hollow-brick walls, the crushing strength of 
clay brick, sand-lime brick, and concrete, the strength of fired clay flooring slabs, and the 
desirable property evidenced by hollow-clay block when used for structural purposes of 
preventing transmission of noise. Good quality clay materials resist indefinitely the 
effects of weather and are indispensable in modern buildings for the protection of steel 
and even of cement against the destructive action of smoke. The uses of fired clay 
and its cheapness, decorative qualities, and security for construction purposes are out- 
lined. For Part I see Ceram. Abs., 11 [10], 534 (1932). R.A.H. 

Brickwork engineering. Huco Furr. Ceram. Age, 19 [3], 131-40 (1932). 
F. discusses research in brick construction and makes recommendations concerning the 
proper methods to be used to avoid faulty construction. 

Industrial applications of diatomaceous earth. ANoNn. Rev. gén. sct., 43, 324-25 
(1932).—The industrial uses of diatomaceous earth, including the manufacture of light, 
porous, and low thermal conductivity brick are reviewed. R.H.E. 

Working unworkable shales by the use of acids. W.C. BANGs ANp A. F. GREAVEs- 
WALKER. Ceram. Age, 20 [1], 23-24 (1932); for abstract see Ceram. Abs., 11 [10], 
528 (1932). R.G.M. 


BULLETIN 


An investigation of the performance characteristics of reinforced brick-masonry 
slabs. JoHN W. WHITTEMORE AND Pavut S. Dear. Bull. Va. Polytechnic Inst., 25 
[9], 63 pp. (1932).—The authors tested the materials used in constructing the slabs and 
the construction is described in detail. Methods and results of tests are included as 
well as a comparison of theoretical and experimental stresses and design factors. Their 
conclusions are as follows: The performance characteristics of the shale-brick slabs were 
slightly superior to those of the clay-brick slabs. Slabs constructed from the soft-fired 
brick performed better under load than those made from hard-fired brick. All slabs 
tested possessed ample stiffness until well past the design load. Under ordinary cir- 
cumstances of slab design, the compressive and transverse strengths of the individual 
brick are of minor importance in the performance of the slab. Any well-fired brick has 
sufficient strength to introduce an ample factor of safety in respect to the ultimate 
strength of the masonry. It was noted that the best slab performances were associated 
with brick having the highest absorption and the greatest strength of adhesion of mortar 
to brick, indicating a relationship between these two factors. Brick with roughened 
surfaces exposed to union with the mortar greatly aid mortar-joint strength and slab 
performance. Reinforced brick-masonry slabs made by grouting the mortar joints are 
able to withstand design loads. A 1-—1—fi mortar mix is adaptable for this purpose 
The authors believe that deformed reinforcing rods would be better than plain round 
ones because of greater bond strength with the mortar. All brick should be wet before 
use in reinforced brick masonry. Brick with high absorption should be wet more thor- 
oughly than those with low absorption by decreasing the water-cement ratio. Quality 
of workmanship is an important factor in slab performance. The actual stresses in steel 
and brickwork, as experimentally determined, are below those calculated by reinforced 
concrete design formulas. The formulas of reinforced concrete are adaptable, with slight 
modifications, to reinforced brick-masonry design. The slabs tested performed in a 
similar manner to reinforced concrete slabs, and are therefore theoretically and experi- 
mentally practicable. W.W.M. 
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PATENTS 


Building construction. D.D.Wutracre. U. S. 1,872,200, Aug. 16, 1932. 

Corner guide for bricklaying. Water WINTER. U. S. 1,872,860, Aug. 23, 1932. 

Pipe structure. F. R. KANENGEISER (Metropolitan Paving Brick Co.). U. S. 
1,874,303, Aug. 30, 1932. 

Tile flooring. J. G. SHopron (James Mfg. Co.). U.S. 1,874,644, Aug. 30, 1932. 

Brick-handling means. L. N. Dyurperc. U. S. 1,876,211, Sept. 6, 1932. 

Method of making conduits, etc. Epwin Bass (National Fireproofing Corp.). 
U. S. 1,876,444, Sept. 6, 1932. A method of making conduits, etc., comprises extruding 
a hollow length of ceramic material other than a hollow right cylinder whose wall is of 
uniform thickness and twisting the extruded length. 

Brickmaking machine. R. P.M. Davis. U. S. 1,876,864, Sept. 13, 1932. 

Method of ssively bloating earthy materials. S. Q. Lee (Amer. Face Brick 
Research Corp. ‘ U. S. 1,877,137, Sept. 13, 1932. 

Process of bloating and annealing cellular blocks. S. Q. Ler (Amer. Face Brick 
Research Corp.) AND WARNER Hatuaway. U. S. 1,877,138, Sept. 13, 1932. 

Method of producing columns of bloated material. Kemper SLIDELL AND S. Q. 
Lee (Amer. Face Brick Research Corp.). - U.S. 1,877,147, Sept. 13, 1932. 

Brick-molding machine. I. TyerNewtp. Brit. 378,695, Aug. 24, 1932. 

Brickwork constructions. W. Pook, O. ScHONTHAL, AND AKT.-Ges. DER WEINER 
ZIRGELWERKE. Brit. 379,204, Aug. 31, 1932. 


Refractories 


Determining the effects of the rate of firing and rapid and slow cooling on the physi- 
perties of fireclay refractories. R.C. Hurcnison. Jour. Amer. Ceram. Soc., 

15 [10], 517-19 (1932). 

Study of heating and cooling rates of checker brick. Gitpert So_er AND R. M. 
Kinc. Jour. Amer. Ceram. Soc., 15 [10], 545-49 (1932). 

Classified review of refractory slag tests. Haro_tp E. Smmpson. Jour. Amer 
Ceram. Soc., 15 [10], 536-44 (1932). 

An investigation of the action of coal-ash slags on fire brick by microscopic methods. 
Haroip E. Suupson. Jour. Amer. Ceram. Soc., 15 [10], 520-35 (1932). 

Comparative resistance of refractories to coal-ash slag. R.K. Hursn. Refrac. 
Jour., 8 [8], 320 (1932); see also Ceram. Abs., 11 [1], 39 (1932). E.P.R. 

Research in clay and refractories. A. T. Green. Brit. Clayworker, 41 I ae 
144-48 (1932); for abstract see Ceram. Abs., 11 [9], 492 (1932). R.A 

Refractories. C. E. WILLiIaMs. Sprechsaal, 65 [21], 391 (1932); Refrac. — 8 


[5], 200 (1932); for abstract see Ceram. Abs., 11 [7], 416 (1932). E.P.R. 
Refractory materials. J. Derorcr. Refrac. Jour., 8 [8], 320 (1932); for abstract 
see Ceram. Abs., 11 [6], 371 (1932). E.P.R 


Refractory of high plasticity. ANON. Chaleur & ind., No. 143, p. 271 (1932); 
abstracted in Feuerfest, 8 [5], 78 (1932).— Data on “Molite,” a new plastic material pro- 
duced by Jean Aube, are given. This material is used for coating and improving kiln 
walls. It has a low coefficient of expansion and high melting and softening — 


M.V.K. 
-temperature refractories. E. Risnxkevicu. Abstracted in Refrac. Jour., 
8 [6], Seo cases), see also Ceram. Abs., 11 [6], 371 (1932). E.P.R. 
Hi refractory special materials. K. ENDELL. Glashiitte, 62 [26], 444 (1932); 


Feuerfest, 8 |6), 99 (1932).—Refractories having a melting point over 1800°C are con- 
sidered to be special materials. They are used for standard brick or as coating masses. 
The main group is rich in alumina, the raw materials of which are fully discussed. The 
importance of silicon carbide, chromite, and zirconium blocks has been overestimated. 
They are so expensive that their use becomes uneconomical. M.V.E. 
Special refractories for use at high temperatures. Witt1am H. SWANGER AND 
FRANK R. Catpwe.i. Refrac. Jour., 8 [8], 296-300 (1932); see also Ceram. Abs., 11 
{1}, 37 (1932). E.P.R. 
Manufacture of highly refractory materials containing chrome. ANON. Feuerungs- 
technik, 20 (8), 127 (1932).—Slag rich in chromium is enriched with chromic oxide ac- 
cording to the method of A. Sprenger. Such a slag becomes highly refractory and has 
an exceptional stability at high temperatures under load and a high resistance to chemi- 
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cal attack. The slag is cast into cakes which are broken into pieces of a regular shape. 
It can also be cast into suitable forms. Refractory pieces used in a Siemens-Martin 


kiln lasted fifteen times longer than ordinary refractories. M.V.K. 
Refra materials under pressure. ROLF KNUDSEN. Teknisk Ukeblad, 77, 
434-36 (1930).—Apparatus and methods are described (C.A.) 


Refractory cements and ramming mixes. Ropert W. Knavrr. Fuels & Fur., 
9 [12], 1371-74 (1931).—The characteristics and use of refractory cements for service 
at different temperature ranges are given. The materials are discussed in detail. 


E.J.V. 
Properties and use of Ene — materials. Grorrrey STANI- 
LAND AND G. W. LEE. ouse Rev omg 45 [11], 701-703 (1932); 


Sprechsaal, 65 (30), 557 asst i authors discuss briefly the refractoriness of oxides 
alone and compounded, the physical properties of wat va m ae requirements to be met, 
and methods of testing. M.V.K. 
Manufacture of silicon carbide and artificial corundum. ANon. Rev. gén. sci., 
43, 71-72 (1932).—Silicon carbide is made by heating sand and coke to between 1800 and 
2200°C i in an electric furnace. The reaction is slightly exothermic and produces some 
amorphous silicon carbide and graphite as well as the crystallized silicon carbide. Arti- 
ficial corundum is made by heating bauxite and fluxes to 2000°C. Side reactions must 
be carefully controlled as considerable” quantities of iron and titanium silicides are 
formed. R.H.E. 
Silica refractories for coke ovens. RicHARD Ricwarps. Refrac. J our., 8 [8], 289-94 
(1932).—Coking requirements impose rigid demands on the refractory, and if silica prod- 
ucts possessing widely varying properties were built into a modern coke oven, the re- 
sult would probably be a disastrous failure. To remove all risk of failure in the oven, 
the refractory should possess definite properties and values. The following tests are 
employed: (1) softening point (fusibility), (2) softening point under load of 2 kg./sq. 
cm. (approx. 30 Ib. per sq. in.) at high temperatures, (3) specific gravity (apparent and 
actual), (4) porosity (apparent and actual) per cent, (5) thermal expansion (100 to 1000°C 
and 1000 to 1450°C), (6) slag test, (7) spalling test, (8) crushing strength (cold), (9) 
analyses of SiOz, AleO;, FexO3;, and CaO, and (10) microscopical examination. In prac- 
tice, it is considered unnecessary to carry out all these tests, and the usual routine work 
is confined to the first five. Manufacturing silica refractories to rigid specification will 
become a costly and troublesome operation unless sufficient care and attention are given 
to the selection and treatment of the raw material. With proper control of operations 
and rigorous testing of samples taken from successive discharges from the kilns, doubtful 
products are detected and all risk of failure is eliminated. The chemical aspect of the 
problem is virtually subordinate to the physical, and with a suitable raw material should 
cause no anxiety. The process is described in detail. See also Ceram. Abs., 9 [7], 538; 


[9], 742 (1930). E.P.R. 
Observations on silica brick for coke ovens. P.B.Ropinson. Trans. Ceram. Soc. 
[Eng. ], 31 [7], 253 (1932); see also Ceram. Abs., 11 [5], 310 (1932). C.G.H. 


Grog brick. J. Roprrscnex. Feuerfest, 8 [6], 98 (1932); Glashiitte, 62 [26], 444 
(1932).—R. discusses the nature of raw materials and the genesis of grog brick. From 
cases observed in practice, it is shown how a small amount of impurities in the water 
produces defects in the brick. For every grog size there is an optimum content of bond- 
ing clay. The present technological testing methods and problems of the a are 
described. V.K. 

Grog brick of the “Ukrogneupor” plants and their expansion. P. P. So nl 
AND W. MU ier. Glastech. Ber., 10 [7], 379-82 (1932).—The authors discuss (1) the 
composition of raw materials, (2) chemical analysis of grog brick, (3) their physical 
properties, (4) comparison with American grog material, and (5) influence es raw mae 
terials and their working on the quality of grog brick. M.V.K 

Method for manufacturing grog brick with a high content of grog. A. LITINSKY. 
Ceramics & Glass, 8 [5-6], 30-34 (1932).—L. discusses the method of Scheidhauer and 
Giessing for manufacturing refractory brick containing 90 to 95% grog mixed with 10 
to 5% clay, liquefied by an electrolyte, and 6 to 9% water. This method has been im- 
proved in Russia and some Russian patents dealing with it are described. An index of 
the literature on the subject is given. M.V.K. 

Fire brick with more than ninety per cent of grog. W. Hucitt anv W. J. REEs. 
Trans. Ceram. Soc. [Eng.], 30 [11], 353 (1931).—Tests have been made which indicate 
the feasibility of the manufacture of fire brick from well-fired grog with no more than 
71/2 per cent of a plastic bond. The bond was added in the form of a deflocculated clay 
slip. The service tests show that in some cases these highly grogged brick are more 
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durable than brick made by ordinary methods. In no case were the high grog brick in- 
ferior to brick made from the same raw materials by ordinary methods. Full data with 
respect to the physical properties of the various mixes are given. C.G.H. 
Corrosion of fire brick. T. A. KLINEFELTER AND E. P. Rexrorp. Refrac. sa 
8 [7], 280 (1932); for abstract see Ceram. Abs., 11 [1], 38 (1932). 
High-alumina fire brick. J. F. Hystop. Refrac. Jour., 8 [7], 260-61 (1983); 
see also Ceram. Abs., 10 [12], 845 (1931). be P.R. 
Silica brick. K. Glashiitie, 62 [26], 444 (1932); Feuerfest, 8 99 
(1932).—E. discusses the SiO, system with its different crystal forms, the limits of sta- 
bility, and changes of volume. The raw materials of silica brick, the quartzites of 
Findling, and the rock quartzites are alsb discussed. Testing methods, the standardi- 
zation of testing, and quality specifications for silica brick used in Martin kilns are de- 
scribed. The stability in use, the arrangement of tension joints, and the avoidance of 
pointed flame are explained. M.V.K. 
Raw materials for silica-brick manufacture. N. H. Sro_te. Ceram. Age, 19 
[6], 255-85 (1932).—S. reviews the literature on this subject and lists sources and 
analyses of American quartzites. R.G.M. 
Lime-bonded and clay-bonded silica brick made from calcined ganister. W. 
HuGILt AND W. J. Rees. Trans. Ceram. Soc. [Eng.]; 30 [11], 373 (1931).—Tests have 
been conducted on silica brick bonded with 1.5 CaO, 3'/:% deflocculated ball clay, and 
7% deflocculated ball clay, using calcined ganister. One batch of raw ganister with 
3'/2% deflocculated ball clay was also used. The dry strength of the brick increases in 
the order given above, as does the drying shrinkage. In all cases the brick must be 
fired to cone 18 to give sufficient mechanical strength. The service tests gave the fo!- 
lowing conclusions: (1) The lime-bonded brick were slightly inferior to normal brick 
and spalled badly. (2) Brick with 3'/,;% ball clay spalled badly and were inferior to 
the above brick. Brick made with 7% ball clay as bond were of superior quality. 
C.G.H 
Chemical and physical properties of magnesite blocks. R. Mixscn. Feuerfest, 
6 [8], 98 (1932); Glashiitte, 62 [26], 443-44 (1932).—The suitability of magnesite as a 
basic refractory (especially for its resistance to the attack of slag) was recognized soon 
after the introduction of the basic steel process by Thomas and Gilchrist. Results of 
investigations and the chemical and physical properties of magnesite are discussed, and 
important differences with respect to other refractory materials are pointed out. The 
action of different components of technical slags and the influence of the chemical com- 
position of a slag on its capability of attack were determined on the basis of systematic 
slagging tests. M.V.K. 
Magnesite. ANON. Refrac. Jour., 8 [8], 314 (1932).—The term “magnesite,” 
originally applied to magnesium carbonate mineral, is also applied to “‘dead-burned 
magnesite.’’ Calcination of natural magnesite is accompanied by a considerable volume 
shrinkage which continues until the magnesia attains the densest crystalline form. If 
the raw material is pure, the difficulties of dead-burning are increased, and iron oxide is 
often added to the batch before calcining. In certain cases the resulting material is 
still too pure to sinter easily. A thin slice cut through an Austrian magnesite brick of 
typical composition, with 6% iron oxide and 2% silica as the principal impurities, when 
viewed under a microscope, appears to consist of a number of brown raspberry-like grains 
of various sizes. These grains are made up of aggregates of periclase held together by a 
thin network of doubly refracting material. Certain of the raspberry-like grains are in 
contact with one another, but it is doubtful whether intercrystallization has occurred 
In general, the grains are separated by the bond which appears as a colorless or pale green 
material between them. If such a brick is heated the gradual change to a honeycomb 
structure, and finally to an obviously cubic structure, will be observed. During these 
changes most of the impurity in the network is thrown out, and the brown color of the 
grains due to iron in solid solution disappears. If the material is electrically fused the 
bond, having a different density, will separate, and a pure form of magnesia is obtained. 
Miksch and Salmang (Ceram. Abs., 9 [4], 285; [7], 540 (1930)) have studied the slag 
resistance of magnesite, and state that it increases with the purity. Experiments on 
electrically fused magnesite show that the slag resistance is greater than that of the less 
pure material. The development of better magnesite refractories is not likely to be 
obtained by “‘doping,’’ but rather by the use of a pure raw material, electrical fusion, 
machine-pressing, and a high firing temperature. . E.P.R. 
Magnesite, its deposits, prospecting, and economic a, K. A. REDLICH. 
Feuerfest, 8 (6), 98 (1932); Glashitte, 62 [26], 443 (1932).—-Every magnesite contains 
lime, alumina, silicic acid, and iron (manganese) in varied quantities. It is shown how 
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these admixtures to MgCO, affect the subsequent working of the raw product. The 
sintering process of the dead-burned magnesium carbonate produces periclase when these 
impurities are distributed in the right way, and if not heated too high an excellent re- 
fractory product is obtained. Good and poor materials can be detected at the quarry 
where it can also be determined whether the magnesite is rich or poor in lime, alumina, 
and iron. An exact geological survey of the ore region is necessary because i largest 
part of the deposits are located in highly complicated gangues. M.V.K. 
ining and processing of magnesite. G. J. Younc. Eng. Mining Jour., 133 [8], 
422-26 (1932).—The mining and calcination of magnesite by the Sierra Magnesite Co. 
are described. C.R.A. 
Magnesium orthosilicate. ANon. Brit» Clayworker, 41 [484 }, 168 (1932).—The 
most refractory mixture of magnesia and silica melts at 1925°C and consists of 57% 
magnesia and 43% silica, corresponding to magnesium orthosilicate, a mineral known as 
forsterite. The manufacture of brick of artificially prepared magnesium orthosilicate 
is still in its infaney. R.A.H. 
Bauxite in ceramics. VicToR CHARRIN. Rev. mat. consir. trav. pub., No. 274, pp. 
127-28B (1932).—Bauxites required by the ceramic industry are (1) those having a 
high alumina content and (2) siliceous bauxites. The former contain 68 to 72% alumina 
and are almost without iron; such bauxites are rare and are found only among the red 
minerals. The latter comprise all bauxite minerals containing less than 6 or 8% iron 
oxide and at least 40% alumina. Researches showed that bauxite minerals containing 
55% alumina, 15% silica, and 20% iron have a fusing point at 1500°C; those containing 
48% alumina, 40% silica, and 2% iron fuse at 1750°; and those approaching the white 
bauxite (65% alumina, 20% silica, and 2% iron) fuse at 1800°. The presence of lime 
lowers the fusibility of bauxite to such an extent that it becomes unusable for ceramics. 
Attempts to decrease the iron content of bauxite by means of electromagnets and to 
eliminate iron by casting, as in blast furnaces, are discussed. M.V.K. 
Bauxite mining in Arkansas. ANON. Eng. Mining Jour., 132 [10], 449-50 (1931).— 
The article describes methods and equipment used in mining bauxite near Bauxite, 
Ark., on the properties of the Republic Mining and Mfg. Co. Three types of ore are 
produced, aluminum ore for the manufacture of the metal, abrasive ore for the manufac- 
ture of fused alumina abrasives, and chemical ore for the manufacture of alum and alumi- 
num sulphate. C.R.A. 
Studies on the flotation of bauxite from the deposits near Bodayk (Hungary). 
A. LOTTERMOSER AND Horst Rumpett. Kolloid-Bethefte, 35, 372-412 11932). —For a 
bauxite composed of Fe,O; 17.9-15.0, Al,O; 59.3-56.1, and ‘SiO, 10.6-9.9 best Al,O, 
purification was obtained with an o-toluidine 2nd thiocarbanilide mixture, oleic acid or 
espumin (a salt of a naphthenesulphonic acid?) together with pine oil. The px opti- 
mum lay in all cases in the region of slight acidity. Additions of Na,SiO;, with a strong 
mineral acid to keep the pq right, were found to be helpful in some cases. Under 
optimum conditions the SiO, content remained nearly unchanged, while the Fe,O; could 
be lowered to 12% with 60% of the Al,O; recovered in the concentrates. These figures 
could be improved somewhat by judiciously changing the grinding conditions. A 
magnetic separator takes out the Fe,O; slightly better than flotation. Electrophoresis 
has no promise as a method for purifying bauxite. (C.A.) 
Iron compounds of bauxites. JézserGyOrxi. Bédnydss. Kohdsz. Lapok, 65, 196-99 
(1932).—Iron in bauxites takes the form of hydroxides of the limonite type, oxides of 
the hematite type, and hydrosilicates and aluminates which are insoluble in acids. This 
explains why Fe can not be removed from some types of bauxite by treatment a a. 
(C.A. 
Tridymitization of quartzites. P. P. Bupnixorr, G. V. KuKOLEv, AND I. S. SMEL- 
jansky. Sprechsaal, 65 [29], 529-33 (1932).—A mixture consisting of 33.5% quartzite 
grains of 4 to 7 mm., 16.5% of 2.3 mm., 16.5% of 1.2 mm., and 33.5% of up to 0.2 mm.., 
and 2% CaO of the weight of the quartzites was used for obtaining Dinas blocks of high 
quality from the Panteleimonovka quartzites. The best catalyzer for the tridymitiza- 
tion of quartzites is phosphate. Although anhydrite is a good catalyzer, the Dinas 
obtained has a limited mechanical strength. An addition of 1% molasses to the mixture 
acts favorably. The firing curve of the Krasnogorovka plant of the Ukrainian Silicate 
Trust does not correspond to the normal firing curve. M.V.K. 
Cyanite from the middle Urals. N.Kurrarov. Bull. Geol. & Prospecting Service 
[U.S.S.R.], 49, 120-23 (1930); Neues Jahrb. Mineral. Geol., 1, 362 (1931).—An analysis 
of cyanite from Maly Kaslinsky is included. (C.A.) 
History and development of diaspore as a refractory. E. J. Bocnar. Fuels & 
Fur., 10 [2], 153-56 (1932).—-Diaspore is discussed as to composition, occurrence, and 
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geological classification, and the uses of diaspore refractories are enumerated. The 
outstanding characteristics of diaspore, as well as its limitations, are listed. Illustrated. 
EJ.V. 

Steatite ware as ceramic furnace material. Lupwic Ernst Turess. Sprechsaal, 
65 [30], 549-52 (1932).—Five ordinary clay-steatite bodies for electric heating apparatus 
containing 10 to 35% of ground steatite were investigated. The shrinkage due to firing, 
porosity (with absorption of water), and resistance to sudden fall of temperature were 
ascertained. The clay-steatite bodies do not contain any raw materials that wear off 
and their wear is therefore very low. Clay-steatite-alundum bodies of a white color for 
electric heating apparatus were also investigated. Their shrinkage is generally small. 
The crystallized Al,O; acts as a thinning agent. The hardness and mechanical strength 
of these bodies is higher than those of clay-steatite. The coefficients of expansion of 
Seger cone 10 porcelain and clay-steatite-alundum bodies were determined. It was 
found that steatite bodies have a low coefficient of expansion in comparison with por- 
celain. The stability to sudden change of temperature is high. M.V.K. 

Lining melting pots. ANon. Glass Ind., 13 [9], 155 (1932).—A new material, 
known as “‘Re-Lin-Us,” developed to protect the surface of glassmelting pots, tank 
blocks, and other clay products coming in contact with molten glass from the ravages 
of the batch chemical reactions, is being offered. In Germany it is being used on melting 
furnace crowns and ports, and comparisons made of the treated sections with the un- 
treated are claimed to show pronounced superiority of the former. Re-Lin-Us, in 
liquid form, is applied to the pots simply by brushing on a thin layer after they have 
been thoroughly dried in the kiln, and in the case of other refractories it is — ik ad 
before using. 

Magnesite linings. Jorstan. Metals & Alloys, pp. 22-24 (1932); PR... in 
Refrac. Jour., 8 {5}, 200 (1932).—Magnesite refractories have been found to equal those 
of zirconium silicate when tested under practical conditions. A mixture which gave 
highly satisfactory results consisted of 50% sintered magnesia, 25% alundum, and 
25% kaolin. E.P.R 

Monolithic linings for foundry cupolas. ANon. Bradley's Mag.; Refrac. Jour., 8 
[7], 243-44 (1932).—-Various suggestions have been made and some patented for im- 
proving the mechanical strength in the interior of monolithic linings. Some of these 
suggestions are briefly described. E.P.R 

Use of unfired brick for the linings of induction furnaces. J. H. CuEesTeRS AND 
W.J. Rees. Trans. Ceram. Soc. [Eng.|, 31 [7], 243 (1932); Refrac. Jour., 8 [8], 283-86 
(1932).—By the method described, an induction furnace can be lined with tongue- 
grooved unfired brick. The linings are sintered without the aid of a metal former by 
the melting of the first charge. Three experimental trials are given: (1) Grecian 
magnesite, Austrian magnesite, and a 50-50 mixture of them; (2) Austrian magnesite, 
chrome, and a 50-50 mixture of them; and (3) silica brick batch and calcined ganister 
bonded with boric acid. The results of the trials are correlated with those obtained in 
laboratory tests, e.g., grading, slag resistance, high-temperature tensile strength, and 
microstructure. Life tests on an unfired Grecian magnesite lining, and on an unfired 
silica lining in an industrial furnace are also described. See also Ceram. Abs., 11 [2], 115 
(1932). C.G.H. 

Induction melting of alloy steels. M.H.MacKusicx. Elec. World, 100 [5], 146- 
50 (1932).—The theory of induction-furnace operation and characteristics of several 
types are given. Arrangement of special refractories in the furnace is outlined. 

G.RS. 

Combined testing methods. V. Sxkora. Zprdvy Ceskoslov. keram. spoletnosti, 8, 

194 (1931); for abstract see Ceram. Abs., 11 [9], 506 (1932 
(Trans. Ceram. Soc.{Eng. ]) 

Melting diagrams of refractory oxides. IV. Aluminum oxide. H. v. WARTEN- 
BERG AND H. J. Reuscn. Z. anorg. aligem. Chem., 207 |1|, 1-20 (1932).—The melting 
diagrams of alumina with those oxides which form a series of mineralogical and technical 
interest were studied. Among the oxides studied were BeO, MgO, SrO, BaO, NiO, 
CoO, TiO,, LasOs, GaeOs, and );. The melting points of 
the following compounds were redetermined: Cr:O; 2275°; LayO; 2315°; GaeO,; 1740°. 
A new type of refractory for heating furnaces was developed from ZrO,, which is much 
more serviceable than that used heretofore. Temperatures were measured with a 
pyrometer. See also Ceram. Abs., 11 [1], 58 (1932). L.T.B. 

Effect of iron oxide and a reducing agent on the rate of inversion of quartz. W. 
HuciLt AND W.J. Rees. Trans. Ceram. Soc. [Eng.]}, 30 [11], 379 (1931).—The thermal 
expansion of four batches is as follows: 
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CaO c FeO 15-260° 260-540° 540-600° 15-1000° 
(%) (%) (%) 
1.68 71 il 2 89 
1.68 1.5 68 13 2 88 
1.68 1.5 25 56.5 13.5 2 76.5 
1.68 2.5 58.5 13.5 2 79 

See also Ceram. Abs., 11 [3], 182 (1932). C.G.H. 


Solving the crucible problem. ANon. Ceram. Age, 19 [4], 175-76 (1932).—The 
use of the following oxides for the preparation of refractory crucibles is summarized: 
aluminum oxide, spinel, beryllium oxide, zirconium oxide, magnesium oxide, thorium 
oxide, and zirconium silicate. This article is a report of work conducted in the labora- 
tories of the Deutsche Gold und Silber Scheideanstalt. R.G.M. 

Destruction of refractory masonry. ANON. Wadarme, 55 [25], 422-23 (1932); 
abstracted in Feuerfest, 8 [7], 110 (1932).—(1) After-shrinkage, (2) softening point at 
high temperatures, (3) stability to sudden changes of temperature, (4) strength of 
joints, (5) kinds of mortar, and (6) defects in kiln constructions are discussed. M.V.K 

Constituents of mortar to be used at elevated temperatures. J.T. Rosson. Fuels 
& Fur., 10 [1], 71 (1932).—The relative qualities of a bauxitic Portland cement and 
ordinary Portland cement when used as a constituent of mortar at elevated ro 
are discussed. E.J.V 

Montreal clays for refractory cements. ANon. Can. Eng., 63 [3], 36 (1932). — 
Walker-Hind-Sutherland Refractories, a new company, will use Canadian or British 
raw materials exclusively i in manufacturing refractories. G.R.S. 

Mining and processing fireclay. G.J.Younc. Eng. Mining Jour., 133 [4], 215-18 
(1932).—The article describes the mining of fire clay and the production of fire brick by 


the Stockton Firebrick Co. of San Francisco. C.R.A. 
Manufacture of refractories by the Harbison-Walker Co. Anon. Refrac. Jour., 
8 [7], 247-53 (1932). E.P.R. 


Preparation and shaping of refractory materials in Germany. II. Orro PuHuipp. 
Feuerfest, 8 (7), 101-104 (1932).—S. describes in detail (1) crushing devices, (2) sifting 
apparatus and sifting installations, (3) preparation of mixes, plastic and nonplastic, 
grog cast mixes, silica, and special mixes, and (4) shaping of plastic, nonplastic, and cast 
batches. For Part I see Ceram. Abs., 11 [10], 531 (1932). M.V.K. 

Economics in the use of refractories. S. P. Mason. Heat T reating & Forging, 
18 [7], 428-30 (1932); for abstract see Ceram. Abs., 11 [9], 495 (1932). J.L.G. 

Stamping refractory shapes with pressed air. ANon. Deut. Ziegel-Zig., No. 25, 
p. 292 (1932); abstracted in Feuerfest, 8 [7], 109 (1932).—The article discusses the high 
grog mixtures pressed by means of air stamps and gives details about this method used 
in Russia. M.V.K. 

Plants of the Climax Fire Brick Company. CHARLES LONGENECKER. Heat 
Treating & Forging, 18 [8], 489 (1932); for abstract see Ceram. Abs., 11 [10], 532 (1932). 

J.L.G. 

Modern German blast-furnace plant. M. A. Roppins. Eng. Prog., 13 [7], 

153-60 (1932).—Illustrated. J.L.G. 


BOOKS AND BULLETINS 


Thermal Conductivity of Ceramic Refractory Materials. Its Calculation from the 
Thermal Conductivity of Constituents. (Die Warmeleitfaihigkeit keramischer feuerfest 
Stoffe. Ihre Berechnung aus der Warmeleitfahigkeit der Betstandteile.) A. EUKEN. 
V.D.1.-Verlag, Berlin, 1932. 16 pages. 11 illustrations. 5.00 Rm. Reviewed in 
Sprechsaal, 65 [30], 566 (1932).—The thermal conductivity of different ceramic refrac- 
tory materials has been determined but an exact theoretical work on the results obtained 
has been lacking. The book deals with this problem and gives ways of calculating be- 
forehand the thermal conductivity of a given ceramic material. E. proves that the 
thermal conductivity depends less on the chemical composition than on the crystallo- 
graphic nature of the constituents. With regard to thermal conductivity, crystals and 
amorphous (vitrified) constituents behave differently which complicates the solution of 
this problem. The formula of Maxwell for the electrical conductivity of mixed bodies 
gives a suitable basis, although for ceramic bodies having a high content of crystallized 
substance, this method requires a further extension. It was possible to determine the 
influence of pores on the thermal conductivity with the Maxwell formula. The work is 
divided into three parts: (1) general theories and formulas for an approximate calcula- 
tion of temperature curves of the thermal conductivity, (2) more exact methods for calcu- 
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lating the thermal conductivity of two-compound and three-compound aggregates, and 
(3) a special calculation of the thermal conductivity of a series of refractory materials 
from the conductivity of the raw materials. Silica and grog brick, blocks having a high 
alumina content, silicon carbide, magnesite, and corundum blocks are discussed. An 
appendix gives important data for the practical accomplishment of these calculations and 
data on materials and thermal conductivity of important crystallized and vitrified pri- 
mary constituents of refractories. The values calculated agree well with the absolute 
values and temperature curves observed in practice. M.V.K. 
Bauxite and Aluminous Laterite. C.S. Fox. 2d ed. xxxii + 312 pp. Crosby 
Lockwood & Co., London, 1932. Price 30s. Reviewed in Times Lit. Supp., 31, 431 
(1932). H.H.S. 
Magnesite. DyuxkaLow. All Soviet Chamber of Commerce, Moscow, 1930. 
78 pp. 0.70R. Reviewed in Feuerfest, 8 [7], 109 (1932).—The book is divided into the 
following parts: (1) magnesite as a commercial article, (2) world production of magne- 
site by countries, (3) organization of the world magnesite industry, (4) magnesite in- 
dustry of Soviet Russia, (5) world consumption of magnesite, (6) analyses and standards, 
and (7) Soviet magnesite in the world market. M.V.K. 
Magnesite and Its Workabilities. R. Banco. Ceram. Ind., 19 [3], 120 (1932); 
for review see Ceram. Abs., 11 [10], 532 (1932). W.W.M. 
Method for determining friability of refractory brick. D. L. Smart anp C. M. 
WEINHEIMER. Amer. Refrac. Inst. Tech. Bull., No. 35, 9 pp. (June, 1932); B.N.F. 
M.R.A.., Serial 10,963.—Friability is described as a tendency of refractories to breakage 
during handling. A suitable testing machine is described. (B.N.F.M.R.A.) 
Firebrick bonding. ANon. Refrac. Bull., July, 1932; Refrac. Jour., 8 [8], 320 
(1932).—Reference is made to the various types of firebrick bonding including stretcher, 
header, English, and Dutch bonds. Firebrick arches are usually bonded and in arches 
up to 12 in. thick, one course is employed. Arches constructed of 95% silica brick are 
often built in rings. The thermal expansion of silica brick is about 66% greater than 
that of fire brick and most of it comes on suddenly at a low temperature, below 300°C. 
Experience has shown that in brickwork the individual brick do not slide over each other, 
but that the wall expands as a single unit. It is now customary to leave clear spaces in- 
stead of inserting cardboard or wood as was formerly done. Illustrated. E.P.R. 


PATENTS 


Zircon refractory. W.G. ByorxKstept (Doherty Research Co.). U. S. 1,872,876, 
Aug. 23, 1932. A method of bonding zircon particles to form a refractory body whose 
volume after bonding is substantially the same as its volume before bonding comprises 
heating the particles admixed with such an amount of phosphoric acid that the acid calcu- 
lated as phosphorous pentoxide equals approximately 6% of the dry product. 

Boiler-furnace construction. H. P. Kircuner (Carborundum Co.). U. S. 1,872,- 
972, Aug. 23, 1932. 

Process of making high-temperature insulating products. J. D. MorGan (Doherty 
Research Co.). U.S. 1,873,014, Aug. 23, 1932. The method of making a highly porous 
refractory comprises treating a wet mixture containing by weight 1% of a powdered 
metal, the particles of which are coated with colloidal material, 15% of sulphur, 6% of 
P.O; or its equivalent, and the remainder zircon sand at 500 to 700°F, and firing the re- 
sulting mass to a temperature of at least 2500°F. 

Method of making low permeable refractory. F. J. Tone (Carborundum Co.). 
U. S. 1,873,071, Aug. 23, 1932. A silicon carbide refractory is made principally of 
mulled silicon carbide grain. 

Recovering alumina from coal and its ashes. W.M. Guert Ler (Electric Smelting 
& Aluminum Co.). U.S. 1,873,642, Aug. 23, 1932. The process of producing alumina 
from coal in which at least some iron is present consists in burning the coal above the 
temperature of 900°C, forming a water slurry thereof, removing the magnetic iron from 
the water slurry, subjecting the ashes to the action of an aqueous mineral acid for a suf- 
ficient time to secure the desired extraction of alumina, separating the solution from the 
residue, and precipitating alumina from the solution. 

Crucible furnace. H. E. Wurre (Lava Crucible Co.). U.S. 1,873,801, Aug. 23, 
1932. 

Furnace-wall construction. F. I. SHEAHAN (M. H. Detrick Co.). U.S. 1,875,667, 
Sept. 6, 1932. 

Tile for boiler tubes. C.H. Jonnson (Fuller Lehigh Co.). U.S. 1,876,301, Sept. 
6, 1932. 

Process for production of aluminum oxide or products containing aluminum oxide 
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from material containing aluminum sulphide. T. R. Hacitunp. U. S. 1,876,453, 
Sept. 6, 1932. Process for producing aluminum oxide products from a solidified melt 
containing aluminum sulphide consists in treating the melt under oxidizing conditions 
with liquid water to decompose the sulphureted hydrogen which is formed during the 
treatment. 

Method of making and patching furnace walls and linings. Hermvricnh NEUHAUSS. 
U. S. 1,876,734, Sept. 13, 1932. 

Process for the manufacture of bodies from aluminum oxide. REINHOLD REICH- 
MANN (Siemens-Schuckertwerke Akt.-Ges.). U.S. 1,877,531, Sept. 13, 1932. A proc- 
ess for the manufacture of insulating bodies capable of resisting the electric arc com- 
prises molding finely divided aluminum oxide as free as possible from any admixtures 
whatsoever and then firing it in an atmosphere free from reducing carbon at a tempera- 
ture of at least 1600°C until it sinters. 

Manufacture of muffies. A.-G. Fr. BERGBAU, BLEI-U. ZINKFABR. ZU STOLBERG U. 
IN WESTFALEN. Brit. 374,671, July 22, 1931. A muffle with a lining of different ma- 
terial is molded from the two clays simultaneously. (B.C.A.) 

bonizing chambers, retorts, furnaces, etc. O. THomas AND A. V. Kemp. Brit. 
378,848, Aug. 31, 1932. 

Refractory structures for airplanes. L. S. LONGENECKER. Brit. 379,110, Aug. 31, 
1932. 

Method of making refractory materials. Dwicut & LLoyp METALLURGICAL Co. 
Brit. 379,268, Aug. 31, 1932. 

Refractory brick for metallurgical operations. Grorce M. Carrigz, JAMES W. 
Craic, ARTHUR C. HALFERDAHL, AND FRANK E. Latue. Can. 323,157, June 14, 1932. 
A spalling-resistant, refractory, and chemically neutral fired brick contains 15 to 50% 
of a chrome iron ore and 50 to 85% of a mixture of a dead-burned magnesian clinker and 
calcareous material, so compounded as to contain 5 to 25% of lime. (C.A.) 

Refractory products. MertTaLi.GEeseLiscHart A.-G. Fr. 721,545, Aug. 3, 1931. 
Very refractory products are obtained by heating to a high temperature, without fusing, 
a mixture which contains natural products rich in Mg,SiO,, such as olivine, in the state 
of grains, and a fine flour composed of natural products rich in Mg2SiO,, substances rich 
in Mg such as magnesite and, if desired, Mg hydrosilicates such as serpentine. See also 
Ceram. Abs., 10 [7], 508 (1931). C.A. 

Refractory objects. JoserF Dorrner. Fr. 721,820, Aug. 21, 1931. Molded re- 
fractory objects are made by adding combustible material such as peat, lignite, char- 
coal, sawdust, or chopped straw to clays or kaolins free from or poor in quartz, and the 
intimate mixture is submitted to the usual treatments. Heat conductors such as SiC 
or infusible substances such as corundum, ZrO,, or ground waste from a previous baking 
may be added to the mixture. A.) 

Refractories. ARTHUR SPRENGER. Fr. 722,150, Aug. 24,1931. Highly refractory 
substances, obtained by a smelting process, contain oxides of Cr, Al, and Mg to corre- 
spond in composition at least approximately to the formula z[x FeO-Al,O; + (2 — x)- 
FeO-Cr,0;] + [(4 + y)MgO-AlO; + (2 — y)MgO-Cr,0;], in which < 1, y < 2, and 
x <2. Upto 20% of other constituents (such as SiO.) may also be present. (C.A.) 

Refractory products. Cécm S. Garnett, WM. A. AND GeorGcE H. Drum- 
MOND. Fr. 722,819, Sept. 11, 1931. A partially burned or like dolomite mixture is 
slaked and burned and the product is disintegrated, mixed with a nonaqueous and pref- 
erably oily binder, molded, and fired to form brick, etc. Al,O; is preferably colloidally 
dispersed in the oil used, and a substance adapted to reduce hydration is preferably added 
to the starting material. (C.A.) 

Treating aluminum phosphate. Fritz RotHeE AND HANs BRENEK (Kali-Chemie 
A.-G.). Ger. 503,028, June 5, 1925. AIPO, is heated to about 1000° with a mixture 
of an alkali carbonate and an alkaline earth oxide or carbonate. On extracting the prod- 
uct with water, a solution of Al(ONa); and a residue of alkaline earth phosphate useful 
as a fertilizer are obtained. Two molecules of alkaline earth oxide and 1 molecule of 
alkali oxide may be taken for each molecule of H;PO, and an additional molecule of alkali 
oxide for each molecule of Al,O;. If the AlPO, contains Si, additional alkaline earth 
oxide or carbonate should be taken in sufficient amount to form Ca,SiO,. Examples are 
given. (C.A.) 

Refractory articles. Corninc Grass Works. Ger. 548,055, Aug. 12, 1926; see 
also Brit. 265,847, Ceram. Abs., 7 [4], 239 (1928). C.A.) 


Refractory articles. Harrison P. Hoop (Corning Glass Works). Can. 324,332, 
July 19, 1932. Aluminous refractory materials are bonded by adding not more than 2% 
H;PO, to a batch to cause the acid to react to form in situ a thin colloidal film of AlIPO, 
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around each grain. The batch is molded into the desired shape and dried to cause co- 
hesion of the phosphate films. See preceding patent. (C.A.) 
Alumina. HeEtNRICH SPECKETER (I. G. Farbenind. A.-G.). Ger. 548,455, Feb. 20, 
1927. Minerals are treated with a mixture of H,SO, and HC! to remove the SiO, and 
heated with aikali chloride to obtain alkali sulphate, and the AlFe,O; is worked up into 
Al,O;. See also 547,695, Ceram. Abs., 11 [10], 533 (1932). (C.A.) 
Refractory compositions. ScHEIDHAUER & Gressinc A.-G. Ger. 551,323, May 
22, 1926. A colloidal slip prepared from clay in a known manner is mixed with material 
rich in free Al,O;, and the mixture is heated to give a product of the sillimanite type. 
Other refractory materials, e.g., chamotte, may be included in the mixture. (C.A.) 
Alumina; phosphorus. Oppa SMELTEVERK A/S. Ger. 553,237, May 18, 1930. 
Crude Ca;(PO,). is fused with aluminous material, e¢.g., bauxite, and a reducing agent, 
e.g., anthracite, in the presence of S, which may be added as FeS,. P vapor is evolved 
and a readily fusible slag containing Ca aluminates, CaS, and Al,S; is produced. The 
proportion of sulphides in the slag may be 5 to 35%. The slag is worked up to Al,O; by 
extraction with Na,CO, solution, etc. (C.A.) 


Terra Cotta 


Tile as hygienic roof covering. ANON. Brit. Clayworker, 41 [484], 157 (1932).— 
The British Building Research Board has made a careful set of measurements of the 
reflecting powers of a number of substances. Clay roofing tile are more satisfactory in 
reflecting powers than most other materials in current use. Clay tile reflected from 35 to 
40% of sunlight, colored concrete tile only from 10 to 15%, slates about 10%, red asbes- 
tos slates 31%, and felt about 12%. Conduction of heat through the materials has little 
bearing on the question of heat transmission because of the relatively small thickness 
of roof coverings, but the reflection (of sun heat) and radiation (of internal warmth) 
must be taken into account. Fired clay roofing tile, even if of red-brown color, reflect 
and radiate heat in a rational degree and may be said to justify the architect’s preference 
for them for hygienic as well as artistic reasons. R.A.H. 

Ceramic ware for chemical equipment. Percy C. Kincspury. Can. Chem. 
Met., 16 [8], 211-13 (1932).—A detailed discussion is given of chemical stoneware. Illus- 
trated. See also Ceram. Abs., 11 [9], 496 (1932). t.J.V. 

Composition and manufacture of ceramic acid-resisting ware. A. K. FREBERG. 
Ceramics & Glass, 8 [5-6], 34-36 (1932).—F. discusses the batch composition and existing 
methods of working of acid-resisting mixes. He suggests using wet grinding for fluxes 
and mixing them with clay when they are liquid; the fire clay and cullet should be dry 
when crushed. The advantages obtained are (1) a more rapid preparation of the mix, 
(2) more favorable conditions for drying and first stages of firing, (3) greater refractori- 
ness of the mix, and (4) better thermal resistance. M.V.K. 

Brick resistant to acids. ANoN. Corrtere ceram., 13 [7], 257-63 (1932).—The 
characteristics and uses of acid-resisting brick and methods of testing them are given. 

M.V.K. 

Production of fireclay ware. M. Jacopy. Ber. deut. keram. Ges., 13 [5], 239-42 
(1932).—The use of fire clay in manufacturing ceramic products is briefly discussed, tak- 
ing up the fireclay body mix, the casting of fireclay ware, the plastic shaping of the ware, 
application of engobes and glazes to the body, and tension phenomena in fire clay. 

E.J.V. 

Stock terra cotta. Maurice Barrett. Trans. Ceram. Soc. [Eng.], 30 [11], 382 
(1931); for abstract see Ceram. Abs., 10 [9], 647 (1931). C.G.H. 

Decoration. HILDRETH MEIERE. Arch. Forum, 57 [1], 1-8 (1932).—One of the 
reasons for the increase of interest in the broader conception of the decorative problem 
is the variety of new materials. The use of color has increased greatly. New struc- 
tural materials, compounds, and alloys are being introduced, while the old materials 
such as glass, wood, ceramics, marble, etc., are being presented with new finishes, new 
properties, and new advantages. M. describes some structural experiments attempted 
by him wherein the use of ceramic materials and ceramic colorings play an important 
part. He gives description and plates illustrating the use of glass mosaic, painted brick 
and brick tile. E.P.R. 

Persian Islamic brickwork. Myron Bement SmituH. Arch. Forum, 57 (1), 57-62 
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(1932).—The tradition of brickmaking in Persia is not new; it is quite possible that 
brickmaking was invented on the Iranian plateau. Archaeologists know that it was 
people from the highlands who took the arts with them to Sumer, and that the Sumerians 
in turn took them on to found the civilization of Egypt. Coming down to historical 
epochs, the glazed and molded brick reliefs of Susa, notably the frieze of archers, are 
familiar to all who visit the Susanian gallery of the Louvre. They are part of the tradi- 
tion of Persian masonry architecture, one of heavy walls of sun-dried or baked brick, 
incrusted on the exterior and interior surfaces with baked brick, faience, or stucco. 
Under the Sejuks (a.p. 1037-1194), faience incrustation on glazed tile and faience mosaic 
were developed to a degree of perfection never again equaled. In the later Timurid period 
(A.D. 1369-1500), bold decorative schemes of plain brown brick juxtaposed with colored 
enamel brick were used in conjunction with faience mosaic. To this era belongs the 
famous Blue Mosque of Tabriz. Under the Safavids (a.p. 1502-1736), it became the 
custom to sheathe the exterior of the domes either with mosaic faience cut from slabs or 
with copper plates heavily surfaced with pure gold. Modeled stucco and painted stucco 
in imitation of polychrome faience were used with the brickwork revivals. No impres- 
sion of Persian brickwork would be accurate without mention of the polychromy of tile 
and mosaic faience in conjunction with which the terra cotta color brick was so often 
combined. In the Safavid period a background of deep cobalt blue was almost uni- 
versal. Against this color were employed an intense turquoise blue, light emerald green, 
fawn color, pure black, clean white, and clear golden yellow. Because of the accidental 
variations in firing, the individual colors were pale in some areas and deeply intensified 
in others. The scheme of decoration contributed to the development of the brickwork 
which was used either by itself or in conjunction with other materials both to frame 
the panels and to fill the fields enclosed. Beginning with the mortar joints, it was noticed 
that these were often deeply raked, generally with emphasis on the horizontal. Oc- 
casionally a pattern was made by raking certain joints or by treating two brick as a single 
unit, the joint between being minimized and flush. The next development was to make 
bolder patterns of diapers and frets by sinking certain brick to a plane below that of the 
wall surface. Polychromy by the use of glazed and unglazed brick was resorted to ex- 
tensively in the Timurid period, notably at Samarkand. The ornament of the earlier 
minarets was effected by dividing the shaft into zones by means of elaborate bands of 
brick pattern, often combined with Kufic inscriptions worked out in the same material. 
Each of the zones was then treated with a different form of brick mosaic, or diaper, in 
two planes. Brick mosaic was often used in complicated vault and dome construction, 
as in the Jami Mosque, Isfahan. All possible variations of herringbone pattern were 
employed, the terra cotta plugs were used in various ways, and larger pieces of terra 
cotta inlay were occasionally inserted. In the more intricate vaults the field was di- 
vided with a honeycomb pattern or broken up with rudimentary stalactite cusps. A 
highly ingenious technique of the Persian bricklayers was that of brick and stucco mosaic. 
Brick were laid on edge in geometric patterns and the space between them was filled 
with mortar to give a second surface on a sunken plane. A fine example is the mauso- 
leum of Mumine Chatun at Nachtschewan, northwest Persia. The sunken surface of 
the plaster was pricked, stamped, and modeled, while the brick themselves were glazed 
in polychrome. E.P.R. 


BOOK 


Early Muslim Architecture: I. Umayyads, A.D. 622-750. K. A. C. CRESWELL. 
xxv + 414 pp. 81 plates. Clarendon Press, Oxford, 1932. Price 10 guineas. Re- 
viewed in Times Lit. Supp., 31, 481 (1932).—The mosaics of the Dome of the Rock and 


of the Great Mosque at Damascus are described by Marguerite van Berchem. 
H.H.S. 


White Wares 


Electrical refractory porcelain bodies containing magnesium oxide. J. M. Hiccrns 
AND R. J. Montcomery. Jour. Can. Ceram. Soc., 1 [1], 59-60 (1932).—A study was 
made of electrical refractory porcelain bodies such as are used in Canada by the electric 
stove industry for heater plates and element supports. Eight bodies as given below were 
selected from a triaxial diagram. 
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CHEMICAL COMPOSITION 


Body No. MgO AkO; SiO: 
1 5% 30 % 65 % 
2 5 60 
3 5 39.1 55.9 
4 5 43.6 51.4 
5 5 55 40 
ti 12 40.5 47.5 
7 12 28.4 58.6 
8 12 23 65 


The drying shrinkage of the dry-pressed bars was toosmiallto measure. The firing shrink- 
age varied from 4.66 to 10.19% at cone 10 and from 6.13 to 11.0% at cone 13'/:. Bodies 
3 and 4 gave the higher figures. The apparent porosity varied from 23.5 to 39.5% at 
cone 10 and from 11.1 to 34.1% at cone 13'/3. Bodies 4, 5, and 6 gave the higher figures. 
All were of good strength showing a maximum fiber stress from 2018 to 7130 Ib./sq. in. 
in the transverse test. In resistance to thermal shock, bodies Nos. 4 and 6 fired to cone 
13'/, gave the best results. At cone 10, body No. 7 is best with No. 8 coming second. 
The coefficient of linear thermal expansion up to 900°C xX 10~* is as follows: 


Fririnc TEMPERATURE Bopy NuMBER 
Cone a 2 3 4 5 6 7 x 
10 416 406 361 439 454 362 299 387 


13'/3 408 386 329 376 391 213 


The electrical resistivity at 700°C is as follows: 


Resistivity (ohms X 10*/cm.") 


Body No. Cone 10 Cone 13'/: 

l 950 397 
2 671 454 
3 635 406 
4 625 830 
5 1384 1822 
6 1234 9510 
7 3150 

8 2315 


Conclusions are as follows: Considering bodies Nos. 1 and 2 as being approximately of 
commercial composition, others of this series are definitely better and should give better 
results. Body No. 6 fired to cone 13'/: is doubtless the best. Body No. 7, however, 
fired to cone 10 using talc as the source of the oxide is very nearly as good. Firing to 
cone 13'/; is not desirable commercially and fused MgO is more expensive than talc as 
the source of this oxide. Body No. 7 has a short vitrification range. The bodies con- 
taining fused MgO and Al,O, were not carried to a high enough temperature to judge 
their maximum values. J. G. P. 
Researches on porcelain by means of a polarization microscope. E. HERLINGER 
AND A. Uncewrss. Sprechsaal, 65 [31], 571-73; [32], 589-91 (1932).—Crystallized 
feldspar and kaolin practically disappear in the porcelaiu body after the first firing. 
After the eleventh firing the remaining quartz grains are corroded. New crystalline 
formations appear during firing. On the basis of their double refraction, figure of refrac- 
tion, and appearance, they are considered to be mullite. The mullite concentration in- 
creases up to the fifth firing. Two different glass formations occur during firing. One 
kind of glass forms the base of the porcelain. Its figure of refraction should agree with 
that of microcline. The second kind of glass forms isotropic areas around corroded 
quartz and has practically the same figure of refraction as quartz. It must be assumed, 
therefore, that a glass rich in silica is present in contrast to the vitrified ground mass 
which is a glass rich in alumino-silicates, and that an exchange with tridymite or cristo- 
balite is improbable. The figure of refraction of the glass rich in alumino-silicates ia- 
creases up to the fifth firing after which it remains unchanged. The appearance of a 
base rich in alumino-silicates is due to the disappearance of feldspar and kaolin grains. 
The mullite aggregates form a solid seam between the heterogeneous ingredients of the 
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mass due to the manner of their appearance. They belong to the group of melts rich 
in alumino-silicates and silicates. See also Ceram. Abs., 11 |3}, 206 (1932). M.V.K. 
Microstructure of high-tension insulators. G. A. SoKoLov. Ceramics & Glass, 8 
[5-6], 18-23 (1932).—S. discusses the processes taking place in a porcelain body during 
firing and its structure after firing as seen under a microscope. Methods of calculating 
the mineral content from thin section observation are described. Some sections showed 
rudimentary formations of mullite, others a more complete crystallization of mullite, 
and others large needles of mullite. Quartz and its melting zone, glass, and pores were 
also observed. A diagram on the relation of degree of the formation of mullite and the 
melted quartz is given. M.V.K. 
Methods of testing porcelain insulators. R. W. Hayes. Ceram. Ind., 19 [2], 
80-82 (1932).—H. describes the testing of raw materials and electrical porcelain insu- 
lators at the Derry, Pa., plant of the Westinghouse Electric & Mfg. Co. W.W.M. 
Avoiding the formation of spots due to casting in transparent glazed white ware. 
Fritz THEILMANN. Sprechsaal, 65 [32], 594 (1932).—T. describes a case of the appear- 
ance of spots due to defective casting on whiteware objects which appear after the finish- 
ing firing. A way to avoid these spots is described. M.V.K. 
Possibilities of economies in the whiteware industry and their realization in actual 
plant practice. H.Harxort. Ber. deut. keram. Ges., 13 [5], 225-39 (1932).—Some of 
the opportunities for effecting economies in the whiteware industry by using finer ground 
materials in bodies, by changing the body composition slightly to obtain lower maturing 
temperatures, etc., are pointed out, and their application in actual plant practice is dis- 
cussed. E.J.V. 
Puzzling technical expressions in the porcelain industry. L. Hein. Sprechsaal, 65 
[31], 573-74 (1932).—H. discusses and explains some expressions used in the German 
porcelain industry. M.V.K. 
An old potter’s notebook. BrENjaMIN PLANT. Pottery Gaz., 57 [663], 1129-31 
(1932).—A brief description, together with actual excerpts from it, is given of the note- 
book kept by Benjamin Plant, Longton, England, in 1775. Illustrated. E_.J.V. 


PATENTS 


Article of manufacture (insulator). G.M. Barrow (Westinghouse Electric & Mfg. 
Co.). U.S. 1,872,557, Aug. 16,1932. A.O.AustTIN (Ohio Brass Co.). U.S. 1,876,579, 
Sept. 13, 1932. 

Tile scoring and breaking device. SaNrorp Postiey. U. S. 1,873,721, Aug. 23, 
1932. 

Insulator structure. C. LeG. Fortescue (Westinghouse Electric & Mfg. Co.). 
U. S. 1,873,750, Aug. 23, 1932. 

Process of glazing artificial teeth. C. L. Morris (Columbus Dental Mfg. Co.). 
U. S. 1,876,015, Sept. 6, 1932. 

Heavy current bushing. A. O. Austin (Ohio Brass Co.). U.S. 1,876,581, Sept. 13, 
1932. 

Insulator cap. Huco VAN ROSEN (Delta-Star Electric Co.). U.S. 1,877,594, Sept. 
13, 1932. 

High-tension insulator. J. F.ScHEem (Hermsdorf-Schomburg-Isolatoren G.m.b.H.). 
U. S. 1,877,630, Sept. 13, 1932. 

Racks for pottery, etc. E.A.Byrpe. Brit. 378,667, Aug. 24, 1932. 


Equipment and Apparatus 


Optical pyrometers in the gas industry. Foster INstruMENT Co. Gas Engineer, 

49 [8], 411 (1932).—-An optical pyrometer of the disappearing-filament type has been 

used in measuring carbonizing temperatures. It is described and illustrated and instruc- 

tions for its use are given. An accuracy of 5°C in 1200° is claimed for a normal observer. 
.L.G. 

Optics in modern industrial measurement. HENRy Simon. Eng. See 13 [7], 

160-67 (1932).—Recent developments in the line of Zeiss optical gaging and measuring 
equipment are described and illustrated. J.L.G. 

Indicating electrical instruments. C. V. Dryspate. Jour. Sci. Instruments, 9 

[7], 209-16 (1932).—The design, theory, and possible improvement of common elec- 

trical indicating instruments such as ammeters, voltmeters, and wattmeters are con- 
sidered. Illustrated by charts and diagrams. J.L.G. 
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British optical instruments. T. Y. Baker. Jour. Sci. Instruments, 9 [8], 241-45 
(1932).—Existing optical devices and their application to shop measurements are con- 
sidered. New and needed applications of the microscope to such measuring work are 
indicated. J.L.G. 

Care of pyrometers used in the glass, enamel, and pottery industry. R.C. KENNAN. 
Ceram. Ind., 19 [3], 131-35 (1932).—K. gives instructions on the installation and 
maintenance of pyrometers. He discusses the problem of replacing worn-out lead wires 
and the annealing of thermocouples. Remedies to use in emergency cases are also 
given. W.W.M. 

General purpose photo-electric relay. GeNeRAL Evectric Co. Rock Prod., 35 
[16], 53 (1932).—A general purpose photo-electric relay with several new and im- 
portant features has been developed. W.W.M. 

Use of fused-silica étalons in the study of hyperfine structure. B. VENKALESACHAR 
AND L. Srparya. Jour Sci. Instruments, 9 [7], 216-18 (1932).—The advantages of the 
use of fused-silica étalons in hyperfine structural analyses of spectral lines are explained. 
Illustrated. J.L.G. 

Thermo-Tel. Urn inc INSTRUMENT Co. Power Plant Eng., 36 [12], 512 (1932).— 
When the temperature is within the desired range a white light shows; if it rises above 
the limit a red light appears and if below the desired range, both lights will be out. Indi- 
cations may be seen at a distance E.P.R. 

Grinding in pebble mills. G. Herm. Ber. deut. keram. Ges., 13 [5], 196-213 
(1932).—The results of a questionnaire on the use of pebble mills are discussed. Con- 
siderable mathematical data and calculation based on results of investigations are 
included. The following items are considered from the standpoint of both dry and wet 
grinding: (1) the effect of the speed of operation (r.p.m.) of the drum, especially in 
wet grinding, on the grinding process, (2) the effect of the charging ratios (material to 
be ground ; grinding pebbles : water) on the grinding process, (3) effect of the degree 
to which the mill is filled on the grinding, (4) effect of the size of pebbles, especially flint 
pebbles, on the grinding, and (5) effect of the lining material on the grinding. [Illus- 
trated. E.J.V. 

Grinding plant research. VII. Tests on standard sand in experimental mill. 
Wirtu1am Grpert. Rock Prod., 35 [17], 23-25 (1932).—G. describes tests using steel 
balls, cylpebs, and holpebs (short lengths cut from steel pipe) as grinding media, showing 
tabular data and graphs of results in respect to grinding speed, required horse power, 
grinding efficiency, etc. For Parts V and VI see Ceram. Abs., 11 [9], 498 (1932). 

W.W.M. 

Grinding of porcelain enamels. ANON. Enamelist, 9 [10], 7-9 (1932).—Porcelain 
blocks have almost entirely replaced silex and other materials her mill linings and por- 
celain balls are replacing flint pebbles. The manufacture of porcelain lining blocks and 
balls for grinding is described. W.W.M. 

Dry polishing to retain graphite and inclusions. S. F. URBAN AND RICHARD 
ScHNEIDEWIND. Metal Prog., 22 [2], 39-40 (1932).—A method of polishing developed 
at the University of Michigan for polishing gray and malleable irons is as follows: (1) 
very light grinding on a fine abrasive wheel; (2) grinding at right angles to the direc- 
tion of the previous operation on a No. 1 French emery paper; (3) the same with 
0, 00, 000, and 0000 papers successively; (4) removal of the last scratches on a used 
0000 paper which has been glazed over by rubbing it with a stick of graphite; and (5) 
polishing on a disk covered with a good grade of billiard cloth, moistened and charged 
with fine jewelers’ rouge. Water is dropped constantly on the disk and in quantities 
sufficient only to act as a lubricant. E.P.R. 

Preventing loss in drying brick. ANON. Corriere ceram., 13 [7], 239-43 (1932).— 
The importance of the preparation of the clay, of the determination of the shrinkage and 
porosity, and of other factors influencing the drying of brick is discussed. M.V.K. 

Economy in drying. Matcom Tomiinson. Heating, Piping, Air Conditioning, 4 
[70], 482 (1932).—-Economy in drying is aided by a vapor-proof barrier which prevents 
moisture flow through walls, ceilings, and floors of drying and humidity rooms. 


J.L.G. 
Drying clayware. WALTER Sisson. Ceram. Age, 19 [5], 214-17 (1932); for ab- 
stract see Ceram. Abs., 10 [8], 584 (1931). R.G.M. 


Dust collection by electrostatic precipitation. ANon. Mech. World, 92 [2375], 
39-40 (1932).—Electrostatic precipitation provides a method of cleaning industrial 
gases to a degree of fineness which is difficult to obtain by other methods, such as filtering - 
or scrubbing. E.P.R. 

Centrifugal dust collectors for industrial boiler plants. ANon. Mech. World, 92 
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[2378], 102 (1932). —In one of the centrifugal systems an efficiency of separation of from 
to 95% is claimed, including the separation of much of the dust below 30 microns in 
E.P.R. 

Pottery slip sifter. Epwarps & Jongs. Pottery Gaz., 57 [663], 1123 (1932).— 
The new “Improved Vibrato’”’ pottery slip sifter contains three lawn frames which can 
be removed for washing quite easily and all of the lawn is brought under the vibrating 
motion. Longer life of lawns is claimed for the device and a greater output is obtained 
than with older type machines with more iawns. Illustrated. E.J.V. 

Sifting materials by a new principle. H. F. Kiemvrecpt. Ceram. Age, 19 [2], 
62 (1932).—K. describes the Blutergess sifter which operates on an entirely new prin- 
ciple. R.G.M. 

Duckbill reciprocating conveyer for handling ore and coal. A.C. Jepens. Eng. 
Prog., 13 [7], 150-51 (1932).—A spoon-shaped head or ‘“‘duckbill’’ penetrates into the 
pile of ore, coal, or cement clinker impelled by an oscillating motion imparted to the con- 
veyer and bears the material falling on it to the rear. Illustrated. J.L.G. 

Novel solutions of conveying problems in the e and loading plant of a sul- 
phate factory in Holland. F.Iserman. Eng. Prog., 13 [8], 169-74 (1932).—Conveyers 
and loading machines are described. Illustrated. J.L.G. 

A twin-bomb method for the accurate determination of pressure-volume-temperature 
data and a simple method for the accurate measurement of high pressures. Epwarp 
W. WasHBuRN. Bur. Stand. Jour. Research, 9 [2], 271-78 (1932); R.P. 470.—By 
filling one bomb, A, with the system under investigation and a twin bomb, B, with a 
reference substance and then adjusting the two pressures to exact equality with the aid 


of a pressure equalizer, the ratio of an per gram for the two systems can be accurately 
determined by weighing the 2 bombs. No pressure measurements are involved. If 


the volume of the bomb, B, is known, the value of oa for the system under investiga- 


tion can be computed to the accuracy with which ae is kriown for the reference sub- 


stance. Furthermore, if a gas-filled bomb of volume, V, at a known temperature, T, is 
brought into pressure equilibrium with any system at the pressure, P, and the mass of 
the contained gas determined, the value of P can be computed with the accuracy to 


which = is known for the gas employed. In this way an ordinary balance and weights 


can be utilized as a laboratory tool for the accurate measurement of high pressures. 
A.H. 

Notes on the orifice meter: the expansion factor for gases. EpGAarR BUCKINGHAM. 
Bur. Stand. Jour. Research, 9 [1], 61-79 (1932); R.P. 459.—The conclusions are sum- 
marized in an empirical equation which may be used for computing the value of the 
expansion factor in certain practically important cases. A theoretical method of com- 
puting the expansion factor is developed. R.A.H. 

Apparatus for cutting brick, etc. P. Renautt. Rev. mat. constr. trav. pub., No. 
274, p. 133 (1932). —Comparisons between different apparatus and their advantages 
and Redan given. See also Ceram. Abs., 11 [10], 537 (1932). M.V.K. 

Portable brick-cleaning machine. ANon. Eng. Mining Jour., 133 [1], 43 (1932).— 
C. R. Clarkson of American Smelting and Refining Co., Hayden, Ariz., has produced a 
machine for grinding off the mortar from used refractory brick, thus reclaiming brick 
formerly sent to the dump because of the expense of hand cleaning. C.R.A. 

Leak-tight joints at 600 to 550,000 Ib. pressure. F. E. WertHem. Heating, 
Piping, Air Conditioning, 4 [7], 469-73 (1932).—Air-tight joints for 2000 Ib. per sq. in., 
water-tight joints under 1750 ft. hydraulic head, gas-tight joints at 800 Ib. per 
sq. in., and steam-tight joints at 600 to 3300 lb. wet steam pressure are described. 
Illustrated. J.L.G: 

Tentative autoclave test for crazing. H.H. Ceram. Age, (31, 
(1932); see also Ceram. Abs., 10 [4], 280 (1931). 

Magnetic separators in the ceramic industry. G. I. THATCHER. e.. = ~% ‘19 
[3], 121-46 (1932).—T. describes the operation of magnetic separators used for cleaning 
clay slip, and also a new development in separators know as the induction or diamagnetic 
separator which will extract very feeble magnetic materials but can not be used on 
- liquids or moist materials. This latter type is used in such operations as removing bio- 
tite from feldspar. It works best where products are classified as to size and are not 
finer than 100- to 150-mesh. R.G.M. 
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New equipment for the ceramist. I. Anon. Ceram. Age, 19 [4], 185-86 (1932).— 
The following miscellaneous equipment is described: (1) glassblower’s goggles, (2) 
small continuous enameling unit, (3) muffle kiln, and (4) motor-operated control valve. 
II. Jbid., 19 [5], 233 (1932).—A lifting and tiering truck, heavy-duty screens, and a 
recording flue-gas analyzer are described. R.G.M. 

Preparation of clay for the dust-pressed process. A.L. Srern. Ceram. Age, 18 
[6], 309-10 (1931).—S. describes the operation of a dustless pulverizer which does not 
require a dust chamber and does not allow loss of dust through leakage. The product 
from the pulverizer is discharged directly into trucks, bins, or barrels and is of sufficient 
uniformity and fineness that it can be used for pressing without sifting. R.G.M. 

Suitability of certain Canadian sands for use in sandblasting. L. Heser Coxe, 
R. K. CARNOCHAN, AND W. E. BRISSENDEN. Jour. Can. Ceram. Soc., 1 [1], 61 
(1932).—The following points are brought out: (1) Angular to sub-angular grains 
have greater cutting power than rounded grains. (2) Rounded grains develop 
a wavy structure unsuited for enameling or painting. (3) The cutting power 
increases with the fineness of the sand up to a certain point. (4) Angular 
sands appear to give a surface most suitable for enameling. (5) The rate of feed has a 
direct bearing upon the cutting ability; within limits, the slower the feed, the greater 
is the cutting power. (6) Laboratory tests alone will not show the value of a sand. 
A plant test is recommended. J.G.P. 

Measuring and controlling the consistency of slips and glazes. W. L. SHEARER. 
Ceram. Age, 19 (2), 68-70 (1932).—The importance of the plasticity factor in slips and 
glazes is discussed. The measure of the degree of deflocculation of a slip at a given 
specific gravity may be made with one of the plastometers described. The plastometer 
may also be used for (1) checking the uniformity of clays from shipments, (2) distinguish- 
ing between various china and ball clays according to type characteristics not generally 
used heretofore, (3) determining whether the use of a particular clay with a certain body 
combination will augment or lower the plasticity, (4) determining the relative amounts 
of a standard deflocculating agent required by different clays for complete deflocculation, 
(5) keeping a check on body plasticity, and (6) determining the effect of any added ma- 
terial on the plasticity of a mix. Another plastometer is described which was developed 
for control of casting slips and research in this field. R.G.M. 

Industrial unit heaters. Cart Hever. Maintenance Eng., 90 [9}, 345-48 (1932).— 
Criteria for the selection and installation of proper types and sizes of unit heaters for a 
given factory space are considered. Methods of rating are explained and discussed. 
Type of heater, steam pressure, make of heater, and proper capacities are considered. 
Illustrated by charts and diagrams. See also Ceram. Abs., 11 [10], 544 saa 


Belt difficulties. Ropert W. Drake. Oil & Gas Jour., 31 [13], 30 (se) — 
Belt difficulties and some of their cures are considered. 

Automatic spray guns. Ws. J. Ind. Finishing, 8 [10], 19-22 — 
Consistency of the material, adjustment of the gun, and care of the equipment are 
considered. J.L.G 

Air classifier. Epmunp SHaw. Rock Prod., 35 [16], 52-53 (1932).—S. describes 
the Adams-Roalfe air classifier which is capable of classifying materials from '/, inch 
to extreme fines. He suggests it as a possible alternative for screening. The apparatus 
is illustrated and results of tests are given in tabular and graphic forms. W.W.M. 

Study of classification calculations. Harry W. Newton AND WILLIAM H. Newron. 
Rock Prod., 35 [16], 26-30 (1932).—The authors define classifier efficiency and derive 
formulas for calculating it. Other methods of calculating efficiency are discussed. Ex- 
amples are given and the summary includes a set of formulas for classifier calculations. 

W.W.M. 

Extruding large-size porcelain bushings from plastic clay. E.H.Fiscner.. Ceram. 
Ind., 19 [3], 125-26 (1932).—F. describes and discusses the forming of large-size por- 
celain bushings from plastic clay. He considers the benefits derived from the use of an 
extrusion machine as compared to pug mill or cast methods. The twist of the column 
by the pug mill method is eliminated by the extrusion machine. The latter can make 
bushings of greater diameter than the former, and the extrusion machine is much faster 
than the casting method. W.W.M. 

Electric reflecting furnace. C. BENEpICKS AND J. Haerp&n. Glastech. Ber., 10 
[7], 392 (1932); for abstract see Ceram. Abs., 11 [3], 192 (1932). M.V.K. 

What automatic motor control means to the maintenance engineer. F.L. SPANGLER. 
Maintenance Eng., 90 [9], 349-51 (1932).—Neither thermal nor magnetic types of 
overload relays will give proper protection under all conditions of operation. The 
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thermal-magnetic relay gives all of the advantages of protection afforded by each of the 
other types. The heating curve of the motor is followed more closely by the combined 
thermal-magnetic relay than by either of the other two types. This allows operating 
the motor at nearer its maximum capacity. Designs and operation are described. II- 
lustrated. See also Ceram. Abs., 11 [10], 544 (1932). J.L.G. 
Welded excavator. DemaG A.-G. Eng. Prog., 13 [7], 152 (1932).—An increase in 
strength and a decrease in weight are the principal advantages obtained by the Demag 
A.-G. of Duisberg in constructing an excavator employing welded structural steel in 
place of riveted or cast parts. Illustrated. J.L.G. 


BOOK 


Mechanical Handling and Storing of Materials. G.F.Zimmer. Crosby Lockwood 
& Son, London. Vol. 1, 426 pp.; Vol. 2, 896 pp. Price 63s. Mining & Met., 13 [309], 
432 (1932).—This book is the most comprehensive description of conveying and trans- 
porting apparatus in print. Machines for the continuous and intermittent handling of 
material and for loading and unloading are described and their use is illustrated by ac- 
counts of many installations. E.J.V. 
PATENTS 


Mold-feeding device for brick presses. R.B.Srucxey (W. A. Riddell Co.). U.S. 
1,872,520, Aug. 16, 1932. 

Mechanism for feeding dissimilar material to molds in brick presses. R. B. 
Sruckey (W. A. Riddell Co.). U.S. 1,872,521, Aug. 16, 1932. 

Apparatus for pressing articles from ceramic materials. Max Micuet (Porzellan- 
fabrik Kahla Zweigniederlassung Freiberg). U.S. 1,875,175, Aug. 30, 1932. 

Sampling apparatus. A.G. McGrecor. U. S. 1,875,472, Sept. 6, 1932. 

Drive for potters’ jolleys, polishing and brushing machines, etc. C. H. TuRNER 
AND F. R. WAKEFIELD. Brit. 377,404, Aug. 4, 1932. 

Presses for brick, etc. BENNETT & SAYER, Ltp., AND N. W. Saver. Brit. 378,513, 
Aug. 24, 1932. 

Apparatus for glazing ceramic articles... ScHArer. Ger. 550,297, Jan. 3, 
1931. (C.A.) 


Kilns, Furnaces, Fuels, and Combustion 


Small electric glost kiln firing tile. Evecrric Furnace Co. Ceram. Ind., 19 
[2], 96-98 (1932).—A new small size electric tunnel kiln for firing glost wall tile was in- 
stalled in the plant of the Frontenac Floor & Wall Tile Co., Kingston, Ontario, by the 
Electric Furnace Co., Salem, Ohio. The kiln is illustrated and described in detail and 
many of its advantages are enumerated. W.W.M. 

Electric tunnel kilns. A.L.SHaprro. Ceramics & Glass, 8 [5-6], 42-46 (1932).— 
A description of different types of electric tunnel kilns used in U. S. and Europe, and 
their advantages over other types of kilns are given. M.V.K. 

High temperatures in resistant kilns. W. C. Herarus. Elektrowdirme, No. 5 
(1932); abstracted in Sprechsaal, 65 [30], 566 (1932).—The usual chrome-nickel alloys 
fail at temperatures over 1100° and attempts to use molybdenum and tungsten and 
their alloys have heretofore been unsuccessful. Now, however, they have succeeded in 
building molybdenum small tube furnaces and heating materials for heating industrial 
kilns. The great difficulty in using molybdenum heating is that the material must be 
protected against oxidation at glowing temperatures through the creation of a protective 
atmosphere of hydrogen, gas mixtures, or materials absorbing oxygen. A muffle kiln 
with a preheating chamber and a glowing chamber for 1400° is described. The pre- 
heating chamber is for 900° and is heated by chrome-nickel elements, while the glowing 
chamber is heated by a wire cartridge of molybdenum. M.V.K. 

New laboratory kiln with unique construction features. Paut E. Cox. Ceram. 
Ind., 19 [3], 127-28 (1932).—C. describes the construction of a semimuffle type, ‘‘carbo- 
radiant,”’ laboratory kiln. The side walls, back, and arch of the kiln are built as a sta 
tionary unit, while the floor and front wall of the kiln are mounted permanently on a 
drier car, which, when loaded and rolled into place, closes the kiln ready for firing. A 
standard air and oil burner is used for heating and the firing practice is described. The 
use of a small air compressor would eliminate the necessity of a stack. W.W.M. 

Small gas-fired kiln for both testing and production. ASHER ATKINSON. Ceram. 


| 
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Age, 19 [6], 267-69 (1932).—A. describes in detail the design and construction of a 
small kiln fired with high-pressure gas. It has a setting area of 36 X 30 in. and has 
been fired successfully to finishing temperatures ranging from cone 017 to cone 11. 
A bill of materials and a list of construction costs are included. R.G.M. 
Heat balances of industrial furnaces and their practical application. W.A Moors- 
HEAD. Fuel Econ. Rev., 11, 38-46 (1932).—The method of calculating the heat balance 
of oil and other furnaces is described together with the effect of operating conditions and 
the lay-out of the furnace. (B.C.A.) 
Controlling stoneware kilns. ANon. Brit. Clayworker, 41 [484], 166-67 (1932).— 
If the firing of stoneware is done in a kiln 22 ft. or more in diameter, special care is needed 
to place in it only thoroughly dried goods or the amount of water-vapor produced will 
be so great that the draft will be seriously impaired and by the time the full-fire stage is 
reached many of the goods near the center of the kiln will be wet and will spall, crack, or 
collapse. Even a skilled fireman can not fire successfully if the kiln has certain faults 
such as grate bars of insufficient length and spacing. Proper distribution of the ware is 
important for successful firing. R.A.H. 
Methods by which a small plant can produce brick at the same cost as its large 
competitors. II. Danie. Seux. Rev. mat. constr. trav. pub., No. 274, pp. 125-27B 
(1932).—S. discusses methods of improving the firing and operation of semicontinuous 
kilns. For Part I see Ceram. Abs., 11 [10], 528 (1932). M.V.K. 
Isolation of kilms. ANON. Corriere ceram., 13 [7], 265 (1932).—The use of a layer 
of very porous material, ¢e.g., kieselguhr or pumice stone, for insulating firing and drying 
kilns is discussed. M.V.K. 
Defects in construction of kilms. ALBERTO PELLACINI. Corriere ceram., 13 [7], 
249-51 (1932).—The construction of the chimney and kiln base is discussed. 
M.V.K. 
Firing ceramic products. G. Mmani. Corriere ceram., 12 [12], 489-93 (1931); 
13 [1], 15-19; [2], 63-67 (1932).—The chemical nature of the atmosphere in the kiln 
at different temperatures during the firing of ceramic products is explained. 
M.V.K. 
Technique of firing and kiln management in the ceramic and glass industries. 
FRANZ KANHAUSER. Feuerfest, 8 [6], 99 (1932); Glashiitte, 62 [27], 459 (1932).—K. 
describes in detail (1) the main parts of ceramic and glass kilns, (2) the materials used, 
e.g., refractories, refractory metals, brick, and insulating materials, (3) heat efficiency, 
(4) heat requirements, (5) the J-t diagram permitting the valuation of ceramic and 
glass technological processes, (6) loss of heat and heat balances, (7) working methods 
for supervising kiln operations, and (8) measuring apparatus. M.V.K. 
Measuring apparatus for supervising circular kilns. ANoN. Sprechsaal, 65 [29], 
545 (1932).—A Siemens ardometer and apparatus for controlling the waste gas composi- 
tion for its CO,., CO, and H, content, are described. M.V.K. 
Almost 3800°F with a Degussa furnace. ANON. Ceram. Age, 19 [2], 71-77 (1932); 
for abstract see Ceram. Abs., 11 [6], 372 (1932). R.G.M 
Heat transfer in recuperators. W. Trinxs. Heal Treating & Forging, 18 [7], 
425-27 (1932).—(1) Heat transfer by convection is practically independent of the tem- 
perature of the medium and depends solely on the temperature difference and mass 
velocity (velocity < density). (2) Gases containing water vapor, CO:, or a mixture 
of both, radiate heat. The intensity of the radiation depends upon the temperature of 
the gases, their composition, the thickness of the gas layer, and upon the temperature 
as well as the surface condition of the solid which absorbs the radiant heat. The rela- 
tion between heat transfer and mass velocity is given by the following equation: k,— 
1.0=2.71 gc; _where, for each degree F of temperature between gaseous medium and 
flat plate, k, = B.t.u.’s transferred to one square foot of plate per hour by convection 
alone when gases of a density g pounds per cubic foot travel along the wall with a ve- 
locity of c feet per second. Illustrated. J.L.G. 
The use of a Pitot tube. G. Neror. Jour. usines gaz., 56, 209-13 (1932).—A 
fully worked out example of measuring gas volumes by the Pitot tube, drawings, charts, 
and transverse velocity distributions are given. The error waslessthan3%. (C.A.) 
Fuel oil in industry. I. W. Tuomas. Glass, 8 [7], 289-92 (1931).—Economy of 
coal and oil is discussed and their relative costs are compared. Advantages and sources 
of trouble attending the use of fuel oil are treated in detail. II. Important character- 
istics of fuel oil. Jbid., 8 [8], 327-33 (1931).—Three groups of fuel oils are (1) paraffin 
base, (2) asphalt base, and (3) a base consisting of a compound of both paraffin and 
asphalt. The following characteristics are treated: (1) specific gravity, (2) viscosity, 
(3) flash point, (4) calorific value, and (5) sulphur and moisture content. Specifications 
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: the British and U. S. A. navies are given. III. Types of fuel oil burners. Jbid., 
8 [9], 369-75 (1931).—The following four main oil-burning systems are described: 
(1) direct-pressure or pressure jet, (2) steam and oil, (3) high-pressure air and oil, and (4) 
low-pressure air and oil. Preheating oil reduces its viscosity assisting in atomization. 
Too high a temperature in preheating results in cracking with deposition of carbon. 
IV. Principles of combustion. Jbid., 8 [10], 404-408 (1931).—Importance of atomiza- 
tion is stressed. Examples are given to show how the analysis of waste-heat gases 
varies with theoretical air requirements and excess air. Methods of determining the 
CO, from the melting process are given. V. Principles of combustion and furnace 
efficiency. Jbid., 8 [11], 448-53 (1931).—Preheated air, type of flame, furnace ef- 
ficiency, and electric melting are discussed. G.R:S. 
Colloidal fuel. Anon. Refrac. Jour., 8 [7], 242 (1932).—As a result of recent 
experiments with a new patent fuel consisting of oil and pulverized coal, oil and coal 
can be regarded as allies and not competitors. A widespread adoption of this fuel seems 
likely. E.P.R. 
Fuel oils, qualities and storage. CHarLEs A. WuiTNey. Power Plant Eng., 36 
[12], 489-90 (1932).—Flash point is the temperature to which a product must be heated 
to give off sufficient vapor to form an inflammable mixture with air. This tempera- 
ture varies with the test apparatus and procedure, and consequently both must be 
specified. The Pensky Martens closed cup tester is specified for fuel oils in the Commer- 
cial Standard Specifications of the U. S. Bureau of Standards. Flash point is related 
more to the reliability of operation of a burner than to hazard. Low flash-point oils 
are essential for some types of burners to secure dependable ignition. Gravity is not a 
true indication of the burning quality of an oil, since one oil of a given gravity may flow 
readily and light with comparative ease while another of the same gravity may be 
more viscous, have a higher or lower flash point, and, in general, have properties quite 
different from the first. E.P.R. 
Data. X. T. W. Garve. Clay-Worker, 98 [2], 66-67 (1932).—Petroleum and 
fuel oil are briefly discussed as to chemical composition, physical properties, methods 
of using them, and combustion data. The use of a hydrometer for specific gravity deter- 
minations, and the relation of the Baumé scale to specific gravities are given in tabular 
form. For Part IX see Ceram. Abs., 11 [10], 538 (1932). E.J.V. 
Origin of petroleum. A. F. Von Sranv. Petroleum; Queensland Govt. = 
Jour., 33 [6], 174 (1932). E.P 
Firing pottery by gas. ANON. Gas World, Vol. 97; Ind. Gas Supp., 4 [7) 
(1932).—An illustrated description is given of a kiln operated by the Stoke-on- Trent 
Gas Dept. to demonstrate the possibility of firing all types of ware by gas. 
(Trans. Ceram. Soc. [Eng.}) 
Elimination of sulphur compounds from furnace gases. H.F.Jounstone. Fuels 
& Fur., 10 [11], 24 (1932).—An analysis was made of the various ways of eliminating 
the sulphur from the fuel and from the gases after combustion. The chief difficulties 
in washing flue gases are mechanical ones involved in the large volume of water and 
time of contact required. Methods of reducing these lie in the removal of the sulphur 
dioxide from the water as fast as it is dissolved. This may be accomplished by (a) 
neutralization with a dissolved alkali, (6) catalytic reduction to form free sulphur, and 
(c) catalytic oxidation to form sulphuric acid. A fundamental study of the reactions 
was made to aid in the design of an efficient gas washer. See also Ceram. Abs., 11 [4], 
262 (1932). E.J.V. 
Gaseous combustion in industry. R. V. WHEELER. Heat Treating & Forging, 
18 [8], 487-88 (1932).—Flame propagation and the calculation of flame speeds are 
briefly considered. Reference is made to Fuel Sci. Practice, 8, 218 (1929), for actual 
examples of the method of calculation. See also Ceram. Abs., 10 [11], 801 (1931). 
J.L.G. 
Wet and dry bulb method for finding relative humidity of gas. W. W. FRyMovER. 
Oil & Gas Jour., 31 [15], 12-14 (1932).—The use of wet and dry bulb readings is ex- 
plained. Charts and calculations are given. L.G, 
Tendency to increased fuel economy in the ceramic industries. S.R.Hinp. Fuel 
Econ. Rev., 11, 144-51 (1932). (B.C.A.) 


BOOKS 


Technical Data on Fuel. H. M. Spiers. 3rd ed. The British National Com- 
mittee, World Power Conference, London. 302pp. Price 12s 6d net. Colliery Guard., 
145 [3737], 323 (1932)—Among the new material added in this edition can be found 
the following: tables of logarithms, British standard test sieves, thermometric lag, 
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standard V.D.I. orifices and nozzles, flow of fluids in pipes, hygrometric table (relative 
humidity of air), properties of saturated steam, properties of saturated vapor of di- 
phenyl, diphenyl oxide, and mercury, flame radiation (radiation from carbon dioxide 
and water vapor), temperature distribution in unsteady heat flow, mean specific heat 
of waste gas from gaseous fuels, permeability of refractory materials to gases, detonation 
of liquid fuels, anti-knock compound (revised), molecular heat of reactions, and the 
application of thermodynamic relations. See also Ceram. Abs., 10 [5], 379 (1931). 
EJ.V. 
Combustion. Industria) Gas Series. Published by the American Gas Assn., 
New York. 3rded. 208 pp. Price $2.00. Abrasive Ind., 13 (9), 24 (1932); Gas Age- 
Rec., 70 |3), 64 (1932).—Chapters on gas volumes and pressures, chemistry of combus- 
tion, thermal capacities, heat transfer, combustion data for commercial gases, and 
atmospheric burners are included in the newer material in this manual. E.J.V. 
Pulverized Fuel Firing. Sipney H. Nortu. Sir Isaac Pitman and Sons, Ltd., 
London. 193 pp. Price 7s 6d net. Colliery Guard., 145 (3735), 225-26 (1932).—N. 
deals briefly with the historical side and the advantages of the use of fuel in pulverized 
form as contrasted with other types of combustion apparatus. He discusses systems 
of dust collection and flue gas washing, the theory of combustion of pulverized fuel, 
and describes the more im t types of furnace equipment and apparatus. E.J.V. 
Calculation of Heat smission. MARGARET FISHENDEN AND OweEN A. SAuN- 
pers. Colliery Guard., 145 [3733], 123 (1932); Gas Jour., 199 [3607], 37-38 (1932); 
for review see Ceram. Abs., 11 [10], 539 (1932). E.J.V. 
Regenerators, Recuperators, and Air Heaters. W. HEImIGENSTAEDT. Mining & 
Met., 13 [309], 432 (1932); for abstract see Ceram. Abs., 11 [5], 321 (1932). 
E.J.V. 


PATENTS 


Heat-resisting damper assembly. F. A. FAHRENWALD. U. S. 1,872,434, Aug. 16, 


1932. 

Method and apparatus for controlling temperatures. J. J. Kanrer (Crane Co.). 
U. S. 1,873,421, Aug. 23, 1932. Apparatus for controlling the temperature of an elec- 
trically heated furnace is described. 

Kiln. H.M.Ropertson. U. S. 1,874,064, Aug. 30, 1932. 

Apparatus for treating ceramic ware. F. M. Hartrorp (Harrop Ceramic Service 
Co.). U.S. 1,874,516, Aug. 30, 1932. 

Muffie kiln. H.G. Beceman. U. S. 1,875,365, Sept. 6, 1932. 

Pulverized coal burning device. A. S. Gerguest (Peabody Eng. Corp.). U. S. 
1,875,808, Sept. 6, 1932. 

Sintering mechanism. HeEtnricH Nevnauss (Ajax Metal Co.). U. S. 1,876,733, 
Sept. 13, 1932. 

Means for supporting earthenware during firing. C. Bamey. Brit. 377,371, Aug. 
4, 1932. 


Geology 


Petrographic and mineralogical study of the underclays of Illinois coal. Vicror 
T. Atten. Jour. Amer. Ceram. Soc., 15 [10], 564-73 (1932). 

Sanbornite, a barium silicate mineral from Mariposa County, California. A. F. 
Rocers. Amer. Mineralogist, 17 [5], 161-72 (1932).—Sanbornite is a triclinic form of 
barium metadisilicate with the formula BaSi,O;. It occurs near Incline, Mariposa 
County, Calif., associated with gillespite, celsian, diopside, tourmaline, quartz, pyrrho- 
tite, and three unknown minerals. Sanbornite is decomposed by cold HCl with the 
production of birefringent shreds of H,SigO;. On evaporation the solution furnishes a 
microchemical test for barium. G.R.S. 

Colorado vermiculite. Anon. Rock Prod., 35 [16], 22-24 (1932).—Colorado 
vermiculite has all the physical properties necessary for economical and efficient high- 
temperature insulation. It fuses at 2485°F, is chemically inert, has extremely low 
thermal expansion, has a thermal conductivity of 0.47 B.t.u. at 80°F and 1.15 B.t.u. at 
1090°F, has a density of 22.5 Ib. per cubic foot and a crushing strength of 175 to 200 Ib. 
per square inch, is a good electrical insulator, can be made up into insulating cement or 
fireproof boards which can be nailed, and can be formed in blocks as large as 36 x 36x 9 
in. without cracking. W.W.M. 


| 
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Adirondack anorthosite and its problems. H. L. Atiinc. Jour. Geol., 40 [3], 
139-237 (1932).—Bowen, Miller, and Balk have proposed theories of the origin of the 
Adirondack anorthosite. A. discusses four theories with the conclusion that Balk’s 
views are the most satisfactory at the present time. G.R.S. 

Ordovician altered volcanic material in Iowa, Wisconsin, and Missouri. \V. T. 
ALLEN. Jour. Geol., 40 [3], 259-69 (1932).—Petrographic features of the altered tuff 
forming a 1- to 10-in. layer near the base of the Decorah formation in Iowa, Wisconsin, 
Minnesota, and Missouri are much alike. The chemical composition of this meta- 
bentonite is similar, being composed of a clay mineral high in potash. The Missouri 
occurrence supports Weller’s assignment of the upper shales and limestones, originally 
included in the Plattin, to the Decorah formation. The metabentonite serves as a 
key horizon, marking the elusive boundary between the Plattin and the Decorah forma- 
tion. G.R.S. 

Production of bentonite. ANon. Refrac. Jour., 8 [7], 270-74 (1932).—Two- 
thirds of the true bentonite is produced in Wyoming, most of the remainder in Nevada, 
and a small amount in Utah and California. Physically the crude bentonite found in 
Wyoming is usually a greenish colored waxy or soapy material with a tendency toward 
a conchoidal fracture. The bentonite in Nevada is usually white, pink, yellow, or gray 
in color. After drying it is grayish white and very fragile. The principal uses of ben- 
tonite are as a binder with a variety of materials such as foundry sands, refractories, 
ceramic products, graphites, chemicals for gasoline treating, etc. E.P.R. 

Selenium in Canada. ANoNn. Chem. News, 144 [3765], 381 (1932).—Selenium is a 
by-product obtained in copper refining. Canada is now in a position to produce large 
quantities. Its present chief market is in the glass and pottery industries. G.R.S. 

Conodonts from the Arkansas novaculite, Woodford formation, and Ohio and 
Sunbury shales. C. L. Cooper. Jour. Paleontology, 5 [2], 143-51 (1931).—The 
present paper is based on collections made from five localities: the lower Sunbury shale 
and the top of the Ohio shale near Columbus, Ohio, the Woodford formation south of 
Ada and in Ti Valley, Oklahoma, and the Arkansas novaculite exposed in the Potato 
Hills, northern Pushmataha County, Oklahoma. Eighteen species were found in these 
collections, all of which have been described from the Hardin sandstone of Tennessee 
and the Chattanooga shale of Alabama. G.R.S. 

New conodonts from the Woodford forraation of Oklahoma. C.L. Cooper. Jour. 
Paleontology, 5 [3], 230-43 (1931).—More than sixty species have been described and 
identified. The previously described forms are all Mississippian in age, comparable 
to those found in the Chattanooga shale of Alabama and Mississippi, the Hardin sand- 
stone of Tennessee, the Sunbury and Ohio shales of Ohio, and the Sweetland Creek shale 
of Iowa. G.R.S. 

Tests on Onakawana fire clays. E. R. Davey. Jour. Can. Ceram. Soc., 1 [1], 
40-46 (1932).—The results of physical property determinations made on clays as- 
sociated with lignite in the Onakawana deposits are given. The clays were tested with 
the view of determining their suitability for the various branches of the ceramic indus- 
try. J.G.P. 

Fireclay deposits of the Moose River basin. W.S. Dyer. Jour. Can. Ceram. 
Soc., 1 [1], 32-39 (1932).—An outline of the geology and a description of the occurrences 
of the fireclay deposits of northern Ontario are given. The paper deals chiefly with the 
deposits found in connection with the exploration of a large lignite deposit on the 
Abitibi river. Two new deposits, one on the Moose River and one on the Missinaibi, are 
also described. See also Ceram. Abs., 9 [9], 783 (1930). J.G.P. 

Potash feldspars of Virginia. R. H. Patrerson. Ceram. Age, 19 [5], 224-27 
(1932).—Comparative uniformity, except for iron, exists in the chemical analysis of the 
potash feldspar throughout the Bedford County district in Virginia. A typical analysis 
shows a ferric oxide content of 0.12% but large quantities of feldspar may be secured 
with an iron content of not over 0.08%. Fusion takes place at cone 9'/2, partial vitrifica- 
tion at cone 10, and complete vitrification at cone 10'/;. See also Ceram. Abs., 10 


[12], 859 (1931). R.G.M. 
Feldspar in ceramics. NorRMAN B. Davis. Jour. Can. Ceram. Soc., 1 [1], 62-64 
(1932).—Feldspar and its réle in the ceramic industry is discussed. J.G.P. 


New synthetic investigations in the feldspar group. Emm DitrLeR AND HANS 
Lascu. Stizber. Akad. Wiss. Wien, Math.-naturw. Klasse, Abt. I, 140 [8], 633-74 (1931).— 
Celsian, anorthite, the Sr analog of anorthite, orthoclase, and nephelite were synthesized 
by heating stoichiometric mixtures of oxides or carbonates at 800 to 1400° for 4 to 6 hr. 
By slow cooling, large crystals were obtained. Six photomicrographs are given. Cel- 
sian was prepared in prismatic hexagonal crystals, d, 3.302, differing optically from the 
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natural mineral and the synthetic low-temperature product, which are monoclinic. D. 
and L. propose a-Ce for the new modification. Laue diagrams confirmed the hexagonal 
structure, but the symmetry class was not established. Heating the low-temperature 
form of Ce changed its optical properties, but the transition temperature was not deter- 
mined. Mixtures on the Or-d poor side of the a-Ce-Or system were prepared. Optical 
properties and density of mixtures are compared with those of minerals = similar 
composition. Hexagonal mixed crystals were formed up to nearly 50% Or. a-Ce 
m. 1715 15°; addition of Or lowers the melting point, determined with a micropyrometer. 
The Sr analog of anorthite was prepared in large triclinic crystals with frequent Carls- 
bad twins (d, 3.118, m. 1660 + 15°). Mixtures on the Or-poor side were studied and 
mixed crystals were formed up to 29% Or. Addition of Or lowered density and melting 
point. In the system: Amn—Ne, mixtures rich in An first deposited pure An, then 
plagioclases formed by reaction of solid An with Ne in the melt. Contrary to the re- 
sults of Bowen (C. A., 6, 2221) and Ginsberg (C. A., 6, 1111), neither a- nor 8-Ne was 
found to crystallize from the melts. (C.A.) 
Crystal chemistry of alumino-silicates. Relationships of the anorthite group to the 
nepheline group. W. Erre., E. HERLINGER, AND G. TromMEL. Naturwissenschaften, 
18, 469-74 (1930).—The authors discuss the nepheline-anorthite (Na,O-Al,O;-2Si0,- 
CaO-Al,O;-2SiO,) and nepheline-kaliophilite sys- 
tems. New nephelines and new anorthites were produced wherein the Na of the 
nepheline was substituted by Li and Rb, and the Al of both was substituted by Ga, Sc, 
and some rare earths (Y, La, Pr, Nd, Sm, Er). The indices of refraction and lattice 
constants from powder X-ray photographs were measured for all these new minerals, 
and the results checked up with theoretically calculated values from the dimensions of 
the constituent atoms. R.H.E. 
An alumino-silicic acid from Allchar (southern Serbia). Fran Tucan. Bull. 
soc. frang. minéral., 52, 42-47 (1929).—-T. regards the mineral as Al,O;3Si0,-7H,O, 
which puts it in the allophanoid group. It melts to a white enamel and when heated 
in a tube gives off water with acid reaction. It has a density of 1.9818. The mineral 
is crystalline under the microscope, weakly birefringent. and absorbs some dyes. A loss 
of 15.1% water over P,Os was recorded in 104 days. The dehydration curve is con- 
tinuous and at 650°C all H;0O is lost. R.H.E. 
Synthesis of diopside and forsterite by reactions in the solid state and an unsuc- 
cessful attempt to prepare tremolite. H. EHRENBERG. Centr. Mineral. Geol., A, 129-39 
(1932).—A futile attempt to prepare tremolite, Caz2MgsSisO22.F 2, was carried out by heat- 
ing to different temperatures a mixture consisting of 1CaF;, 1CaCO;, 5MgO, and 8SiQ,. 
X-ray examination revealed that forsterite formed at 620° as the first product. At 
750° more forsterite developed, diopside made its appearance, and fluorite began 
crystal growth, but did not take part in the reaction. At 800° the reaction products 
were the same as those at 750°. Recrystallization of the fluorite had continued, but 
there were no evidences of crystallization in the amorphous silica. (C.A.) 
Geochemistry of gallium. V. M. aNnp CL. Peters. WNachr. Ges. 
Wiss. Gottingen. Math.-physik. Klasse, 165 (1932); abstracted in Sprechsaal, 65 (30), 
555 (1932).—Although aluminum is always accompanied in nature by gallium, the 
quantitative relation between them is not constant because the difference in the size of 
the ionic radii or the difference in the basicity of hydroxides make possible a far-reaching 
displacement of the gallium concentration. The variations of the quantitative relations 
of gallium and aluminum lie between 1:10 and 1:100,000. The following content was 
found in products rich in aluminum and of the sedimentary series of rocks: 


GaszOs Ga:Al (atom number) 
Kaolin 0.001% 1: 30,000 1 : 60,000 
Bauxite 0.003 % 1: 20,000 1 : 40,000 
Red sea-clay 0.002% 1: 8,000 1 : 16,000 


In the secondary cycle of elements, gallium is much nearer to aluminum than to iron. 
The quantitative relation of atomic numbers of gallium to iron in secondary iron oxides 
is in no case larger than 1:100,000 up to 1: 200,000, while the corresponding quantita- 
tive relation of gallium to aluminum is 1: 30,000 on an average in argillaceous sedi- 
ments. M.V.K. 
Geochemistry of scandium. V. M. Gotpscumipt AaNp CL. Perers. WNachr. 
Ges. Wiss. Gottingen. Math.-physik. Klasse, 257 (1932); abstracted in Sprechsaal, 65 
[30], 555 (1932).—The chief quantity of scandium present in rocks is found in silicates 
of magnesium and of the two-valent iron because of the similarity of the ionic radii of 
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the three-valent positive scandium ions and of the two-fold positive magnesium and 
iron ions. It is not found in normal water-free alumina minerals of the eruptive rocks, 
nor in the magmatic iron ores. It is usually concentrated in pegmatite rocks especially 
in pegmatites in which sodium and potassium are replaced by aluminum. Scandium is 
often found in abundant quantities in pneumatolic formations of minerals, and it occurs 
also in minerals of the two-valent ions of the magnesium, iron, and manganese group. 
On the other hand it is not found, or only in very small quantities, in the minerals of 
calcium because of the difference in radii of ions of both elements. In hydrothermal 
and metasomatic formations of minerals, scandium goes into siderite in small quanti- 
ties. During the formation of sedimentary rocks, scandium is deposited in argillaceous 
rocks together with aluminum and iron. In argillaceous rocks containing aluminum, 
the amount of scandium decreases with increase of aluminum because the latter is a 
weaker base. Scandium follows iron and therefore it is concentrated in many oxidized 
iron ores of sedimentary formations. M.V.K. 
Importance of silicate synthesis to geochemistry. WiuHetm Errer. Natur- 
wissenschaften, 18, 1019-25 (1930).—E. discusses recent work in the synthesis of silicates 
and their relation to geochemical problems, including V. M. Goldschmidt’s magma 
differentiation scheme showing magmatic relationships between the feldspars, amphi- 
boles, pyroxenes, micas, quartz, etc. The importance of accurate binary and ternary 
system data is stressed. R.H.E. 
Dispersoid chemistry of kaolin. Epuarp V. Bocustavsxi. XKolloid-Bethefte, 
34, 373-440 (1932).—The problem of exchange of ions in clays was investigated both 
in the case of addition of neutral salts and in the case of addition of a mixture of neutral 
and alkaline salts. Precipitation curves produced in a modified Wiegner cylinder by a 
1% kaolin dispersion on addition of electrolytes did not make clearer the kinetics of 
coagulation; no general coagulation-time curve could be drawn as the precipitation 
curves consist simultaneously of sedimentation and coagulation curves. A typical 
flocculation is produced by treatment with NaCl, CaCl, AlCl;, NHs;, and distilled water 
previous to reaction, which is regarded as the result of the exchange of ions. The 
leaching effect of cold distilled water is stronger than that of hot, which is also explained 
on the basis of exchange of ions. On addition of electrolytes to the kaolin suspension 
an equilibrium is rapidly reached which seems to be independent of time. The chlo- 
ride-treated suspensions contain Cl-ions after leaching which is accounted for by in- 
sufficient leaching action. Simultaneous addition of chlorides and alkali results in 
reducing the adsorption of the hydroxyl ions and the increase in exchange bases. Addi- 
tion of alkali first produces a dispersion and then, with increased concentration, a new 
coagulation. The coagulation effect increases in the following order: NH,OH < LiOH 
< KOH < Ba(OH), = Ca(OH),. The effect of the valence of the cations on the dis- 
persion and coagulation is pronounced. It increases in the order NH,OH < LiOH 
< KOH. For maximum dispersion the concentration of the added solutions should 
be 1.0 to 10.0 milli-equivalents. Adsorption and exchange influence each other. In 
some cases the adsorption has lowered on account of the exchange. J.G.T. 
Minerals of the clay group. I. F. KArSTNER AND F. K. Mayer. Chem. Erde, 
6, 269-74 (1931); abstracted in Glastech. Ber., 10 [7], 389 (1932).—Clay minerals 
originated through the weathering of feldspars combine variously and are colloid chemi- 
cal formations. The authors used the X-ray powder method for determining whether 
clay mixtures are crystalline or amorphous and proceeded in the same manner as 
C. S. Ross (see Ceram. Abs., 11 [1], 56(1932)). The individual differences of the X-ray 
diagram of nacrite and kaolinite were recognized immediately. Montmorillonite was 
determined as a different kind of crystal of both materials. The interior of rocks is 
recognized not as a homogeneous mineral but as a mixture, e.g., quartz with other 
materials. M.V.K. 
Polyhalite as a source of potash. ANON. Amer. Fertilizer, 76, 26 (1932).—Poly- 
halite (K2SO¢MgSO¢2CaSO,, 2H:O) is found in large quantities in wells in western 
Texas and New Mexico. H.H:S. 
Pneumatolytic silicate synthesis. C. J. VAN NizuweNBuRG. Natuurw. ‘Tijd- 
schrift, 14, 65-66 (1932); for abstract see Ceram. Abs., 11 [2], 131 (1932). (C.A.) 
Sand in British industry. A. L. Curtis. Sands, Clays & Minerals, 1 [1], 11-12 
(1932).—.The importance of sand in many industrial processes is indicated. G.R.S 
Geology in the nonmetallic mining industries. B.L.Mm.er. Eng. Mining Jour., 
133 [2], 91-94 (1932).—M. discusses the lack of knowledge of the benefits geologists can 
give in nonmetallic prospecting and some of the errors in development due to lack of 
competent geological advice. C.R.A. 
X-ray studies on the water of crystallization in zeolites. B.Lencypr. Z. Physik, 
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77 [1-2], 133-38 (1932).—The réle of the water in the zeolite structure was studied by 
X-rays and microscopically. L. concludes that the water in the zeolites is of a different 
character than the water in other compounds. In the latter it is bound in the lattice 
while in the zeolites it is net bound in that manner. The state of tension observed by 
other authors is responsible for the optical anomalies of the dehydrated crystals. The 
article is illustrated with microphotographs and hat | diffraction patterns. L.T.B. 
Mutual relations of » vectorial eability, and resistance to erosion. 
R. E. Lanpon. Jour. Geol., 40 "21, 177-80 P1932). —Since erosion is dependent on 
run-off rather than rainfall, erosion is greater on stratified deposits. G.R.S. 
Practical clayworking. Anon. Brit. Clayworker, 41 [484], 154-56 (1932).—The 
geological deposits in England are briefly discussed from the clayworker’s point of 
view together with suggestions regarding prospecting for clays, their examination, value, 
and the impurities present. The clay varieties and characteristics of them are briefly 
described. R.A.H. 
The field of geology. H. O. Wurrnati. Sci. Monthly, 35, 93 (1932).—A picto- 
graphic map, designed for the students of Colgate Univ., shows the relation between 
geology and the other sciences. H.HS. 


BOOKS AND BULLETINS 


Elements of Engineering Geology. H. Ries anp T. L. Watson. 2ded. 411 pp. 
Reviewed in Jour. Geol., 40 [3], 287-88 (1932); for abstract see Ceram. Abs., 10 [9], 
660 (1931); see also ibid., 11 [8], 468 (1932). G.RS 

Descriptive P ph of the Igneous Rocks. Vol. I. ALpert JOHANNSEN. 
Reviewed in Jour. Geol., 40 [2], 182-85 (1932); see also Ceram. Abs., 11 [4], 4 (1932). 

G.RS. 

Geologic Atlas of the United States. Coatesville-West Chester, Pennsylivania- 
Delaware. F. Bascom anp G. W. Stose. Geologic Folio, No. 223, 15 pp., 6 maps. 
Price 50¢ from Geological Survey, Washington, D.C. A geological description is given 
of 2 quadrangles covering 458 sq. miles lying chiefly in Chester County, Pa. These 
quadrangles lie on the southeast border of the Piedmont province, the easternmost 
division of the Appalachian highlands. The mineral resources of the quadrangles 
comprise building stone, road material, feldspar, kaolin, flint, and iron ore. R.A.H. 

Geophysical Abstracts. XXXIX. F. W. Lege. Bur. Mines Information Circ., 
No. 6646. 35 pp.; for Part XXXVIII see Ceram. Abs., 11 [10], 541 (1932). 

R.A.H. 


Chemistry and Physics 


Modulus of rupture chart for cylindrical test pieces. R.G. Mus. Jour. Amer. 
Ceram. Soc., 15 [10], 550-51 (1932). 

Effect of mechanical pressure on the imbibitional and drying properties of some 
“een. clays. I. A. E. R. Westman. Jour. Amer. Ceram. Soc., 15 [10], 552-63 
1932 

Notes on clays. G. KepreLter H. Gottnarpt. Pottery Gasz., 57 (662 }, 1014 
— for abstract see Ceram. Abs., 11 [4], 277 (1932). E.J.V. 

A simple way to analyze clay. I. ANON. Sands, Clays & Minerals, 1 [1], 31-35 
(1932).—The constituents of clay and the purpose of the analysis are treated. A list 
of necessary apparatus is given and the method of sampling outlined. Detailed in- 
structions for the determinations of silica, alumina, iron, lime, magnesia, and titanium 


are given. G.R.S. 
Int tion of clay analysis. W.G. Worcester. Jour. Can. Ceram. Soc., 1 

[1], 17-22 (1932).—The value of chemical analysis as a means of indicating quality or 

physical behavior is discussed. J.G.P. 


Effect of heat upon clays. W.G. Worcester. Jour. Can. Ceram. Soc., 1 [1], 23-31 
(1932).—A treatise is presented on the behavior of clays when subjected to heat treat- 
ment. The various changes that occur in clay when heated are presented in non- 
technical language. J.G.P. 

Study of the physical properties of colloidal clay. C. La Roronpa. Kolloid- 
Bethefte, 35, 413-40 (1932).—The pu, viscosity, conductivity, and cataphoretic mobility 
of H-, Na-, K-, Mg-, and Ca-clay were determined. H-clay was prepared by electro- 
dialysis, the others by treatment with the respective alkalis. All clays except H-clay 
showed Wiegner’s “‘suspension effect.”” The pq and conductivity of the ultrafiltrates 
were also measured. These differed in general those of the suspensions. (C.A.) 


| 
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Ceramic testing methods. M. Puirricu. Ber. deut. keram. Ges., 13 [5], 215-25 
(1932).—A brief summary and discussion of the newer testing methods being developed 
in the various branches of the ceramic industry are given. E.J.V. 

Crystal chemistry of germanium. V. M. Go.pscumipt. WNachr. Ges. Wiss. 
Géttingen. Math.-physik. Kiasse, 184 (1932); Sprechsaal, 65 [30], 555 (1932).—The 
elements of germanium and silicon show a close affinity from the crysto-chemical point 
of view. This similarity is especially great since not only the radii of the four-valent 
positive ions but also the ionizing tensions of the different stages of ionizing of germanium 
and silicon are very similar. G. prepared a number of germanates by melting the 
corresponding oxides or carbonates. These germanates showed a great similarity to 
the corresponding silicates with regard to their crystal structure. They are magnesium 
orthogermanate (Mg»GrQ,) which is isomorphous together with forsterite (MgSiO,), 
scandium digermanate (ScxGe,0;), whose Debye-Scherrer diagram is similar to that 
of the natural scandium disilicate (Se,Si,0;), germanium benitoite (BaTiGe;O,), ger- 
manium diopside zinc orthogermanate (ZngGeQ,), and beryllium 
orthogermanate (BexGeQ,). From these results, it can be expected that fundamentally 
every kind of crystal structure of silicates, alumino-silicates, and borosilicates can be 
reproduced with the corresponding germanium compounds whereby the lattice dimen- 
sions of germanium compounds are 1 to 3% larger than those of the corresponding silicon 
compounds. Not every germanium compound, however, is isomorphous with the 
corresponding silicon compound because the positive four-valent germanium ion pos- 
sesses a greater radius (about 0.05 A) than silicon and it can therefore be expected in 
certain cases that the replacement of the smaller silicon by the larger germanium pro- 
duces a transformation of the crystal structure. This was detected in nickel orthoger- 
manate (Ni,GeO,) whose crystal structure is that of a spinel while that of the cor- 
responding silicon compound (Ni,SiO,) belongs to the olivine type (forsterite). M.V.K. 

Microdetermination of phosphate and arsenate with S. 
ZinzaDGE. Z. Pflanzenerndhr., Diingung Bodenk., 23, 447-54 (1932); abstracted in 


Analyst, 57, 411-12 (1932). H.H.S. 
Determination of lead in rocks. G. V. Hevesy AND R. Hossie. Z. anal. Chem., 
88, 1-6 (1932); abstracted in Analyst, 57, 404 (1932). H.H.S. 


Detection of beryllium in rocks (by tetra-hydroxy-anthraquinone). G. RIENACKER. 
Z. anal. Chem., 88, 29-38 (1932); abstracted in Analyst, 57, 405 (1932). H.H.S. 

Separation of beryllium from aluminum by guanidine carbonate. A. JILEK AND 
J. Kora. Z. anal. Chem., 87, 422-37 (1932); abstracted in Analyst, 57, 406 (1932). 

H.H.S. 

Separation of tin from zinc, lead, etc. B.S. Evans. Analyst, 57, 362-68 (1932). 
This is the second of a series of papers on the analytical applications of sodium hydro- 
sulphite H.H.S. 

Separation of tantalum and niobium from metals of the hydrogen-sulphide group. 
E. F. WATERHOUSE AND W. R. SCHOELLER. Analyst, 57, 284-90 (1932).—The H.S 
precipitation of Sb, Cu, etc., from tartaric acid solution is always contaminated with a 
few milligrams of earth acids. The precipitation should be dissolved in H,SO,, tartaric 
acid and NH,OH should be added, and the whole poured into ammonium sulphide. 

H.H.S. 

Determination of boric acid in silicates. E.ScHULEK ANDG. VastaGuH. Abstracted 

n Analyst, 57, 335-36 (1932); see also Ceram. Abs., 11 [8], 471 (1932). H.H:S. 

Iodometric determination of chromium and manganese with persulphate. J.H. VAN 
DER MEULEN. Rec. trav. chim., 51, 369-73 (1932); abstracted in Analyst, 57, 335 
(1932). H.H.S. 

Flocculation of ferric hydroxide hydrosols by different electrolytes and the Schultze- 
Hardy law. AvuGuSsTIN BouTARIC AND JEAN BoucHaRD. Compt. rend., 191, 613-15 
(1930).—Colloidal ferric hydroxide, being positively charged, will be flocculated by 
negative ions. Anion concentrations for ‘infinite flocculation time’’ were determined 
for 20 anions including the halides, CsHsO7, CrOy, COs, OH, Fe(CN)s. The 
flocculating power was proportional not only to the valence of the active ion (Schultze- 
Hardy rule) but to the absorption of the anion by the colloid. This absorption was 
proportional to the complexity of the anion. Thus the concentrations necessary for 

‘infinite flgcculation time’’ for chloride, acetate, citrate, and naphthylate ions ee 80, 
6.0, 0.34, and 0.4 (X 10>). 

‘Some experiments with perovskite (CaO-TiO,) and titanite (CaO. 
Ke1zo IwasE AND Masaji Fuxustma. Sci. Repts. Téhoku Imp. Univ., 21, 114-26 
(1932).—Perovskite and titanite were synthesized from their respective components 
using CaCO; instead of CaO. Their X-ray patterns were taken by the Debye-Scherrer 
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method. The condition has been fully determined in which these two compounds 
separate from the melt. Microscopic study with reflected light was applied for the 
identification of the compounds. The stabilities were investigated by several 
methods. The melting point of CaO-TiO,SiO, was determined by the cooling curve 
method in which supercooling of the melt was prevented by seeding. Eight photomicro- 
graphs and 5 X-ray photographs are appended. R.H.E. 
Determination of silicic acid in silicates. N.A.TANANAEV AND F.I. Percur. Z. 
anal. Chem., 88, 348-52 (1932).—The method described depends upon the treatment 
of the silicate with HF, evaporation of the resulting solution with oxalic acid, and heat- 
ing with NaPO, to convert oxides and carbonates into orthophosphates. Then it is 
assumed that the weight of SiO, in the original sample can be obtained by subtracting 
the weight of phosphate from the weight of the original sample and allowing for the 
weight of added NaPO;. Results obtained with samples of clay, albite, feldspar, and 
clay show that the procedure can not be regarded as entirely reliable although good 
results are obtained with some samples. (C.A.) 
Analysis of silico-aluminous products. II. E. Detrer_p. Bull. soc. chim. Belg., 
41, 202-208 (1932).—The chemical composition of alumino-silicates is of less importance 
for ceramic purposes than are the physical properties. The extent to which the latter 
can be judged from the chemical analysis is discussed. For Part I see Ceram. Abs., 11 
[4], 273 (1932). (B.C.A.) 
Equilibrium in the molten state between calcium, sodium, and their chlorides. 
M. E. Rincx. Compt. rend., 191, 404-406 (1930).—Pure Ca and NaCl were heated in a 
sealed tube at 850, 975, and 1100°C. The salt phase of NaCl and CaCl, was always 
homogeneous, while there were one or two metallic phases according to the composi- 
tion. Temperature had little effect on the equilibrium, showing the heat of the reac- 
tion to be nearly zero R.H.E. 
Calcium chloro-, bromo-, and iodo-aluminates. Foret. Compt. rend., 191, 
711-13 (1930).—The double salt is produced by mixing metastable tricalcium aluminate 
solution, calcium halide solution, and limewater. For the product to be free of alumi- 
nate, the following conditions must be realized: CaO > 3AlL,0; and CaX, > AIl,O; 
Dried over CaClh the products are 3Ca0O-Al,O;-CaBr,-- 
9.5H,0, and 3CaO-Al,O,;-CaCl,8H,0. Curves and data tables are given for the uni- 
variant systems in which the solid phases are CaO-4Ca0O-Al,O;-double salt, Al,O;- 
3CaO-Al,O;-double salt, and 4CaO-Al,O;-3CaO-Al,O;—double salt. R.H.E. 
Kaolinates of rubidium and cesium. B.Prittzner. Arch. Min. Soc. Sci. Varsovie, 
6, 29-42 (1930); Neues Jahrb. Mineral. Geol., 1, 217 (1931).—When kaolin is heated 
with Rb or Cs salts the kaolinates Rb.Al,SigOs and Cs,Al,Si,O; are formed. At higher 
temperatures salts of H,AlSiO, are formed. These compounds of Rb and Cs are very 
similar to those of K. (C.A.) 
Equilibrium of certain nonmetallic systems. II]. MnS-MnSiO, and MnS-Fe,Si0O,. 
J. H. AnpREw, W. R. Mappocks, anp E. A. Fowier. Jour. Iron Steel Inst., 124, 283 
(1931).—The two systems are of the simple eutectiferous type with a limited solubility 
at either end. The MnS-Mn£iO, eutectic (1250°) contains 10% MnS, while the MnS- 
Fe,SiO, eutectic (1055°) also contains 10% MnS. Moreover, the solubility limits for 
the two series are almost the same, occurring at compositions of about 1.5% MnS and 
98.5% silicate. Microstructures of the series were studied. It is shown that sulphur 
prints of iron and steel indicate not only the distribution of sulphur, but also the dis- 
tribution of slag inclusions, since MnS is soluble in Fe,SiO, and MnSiO;. (J.S.G.T.) 
Electronic distribution in silicon carbide. J. HENGSTENBERG AND J. GARRIDO. 
Anales soc. espaii. fis. quim., 30, 409-15 (1932).—The use of Fourier analysis to deter- 
mine the charge distribution in the lattice without symmetry center is discussed 
Knowledge of the structure and conditions of form factors of the crystal atom is indis- 
pensable for the calculation of the Fourier coefficient by the aid of absolute measure- 
ments of X-ray intensity. The charge distribution of SiC along the [001] axis was deter- 
mined. The agreement with the model calculated from assumed neutral atoms Pind 
good. (C.A. 
Achromatic half wave-length and quarter wave-length plates by superposition of 
several crystalline plates. C. Gauprerroy. Bull. soc. frang. minéral., 52, 147-60 
(1929).—An attempt is made to make an accessory plate with constant retardation 
for all wave-lengths. Hence the birefringence of the plate must be proportional to 
the wave-length. The best was a 2'/, wave-length plate of mica superimposed on a 2 
wave-length plate of quartz, but this was not entirely satisfactory. R.H.E. 
Parallel plate plastometry. R.L. Peex, Jr. Jour. Rheol., 3 (3), 345-72 (1932).— 
Testing by means of compression between parallel plates is described. In the case of 
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materials whose flow is viscous, quasi-viscous, plastico-viscous, or plastic in type, ap- 

proximate equations for the flow in compression have been theoretically derived. Much 

attention is given to a description of a method of analyzing data obtained in a test of 
G. 


this type. R.S. 
An electro-rheic effect of a thixotropic gel. E. Karrer. Jour. Rheol., 3 (3), 334- 
35 (1932).—Changes in viscosity, hardness, plasticity, and solidity with mechanical 
agitation are connected with thixotropy. Bentonite clay when dialyzed free of elec- 
trolytes will lose entirely the thixotropic property and will gain it as electrolytes are 
again added. The initiation of flow by an electric current in a thixotropic gel may be 
called an “‘electro-rheic” effect. Tests with a clay suspension are described. G.R.S. 
Use of the glass electrode in titrimetric work and precipitation reactions. Ap- 
plication of the principle of the solubility product to basic precipitates. H.T.S. Brrrron 
AND R. A. Ropinson. Trans. Faraday Soc., 28 [6], 531-45 (1932). G.R.S. 
Dependence of the piezo-electrical constant of quartz on the temperature. V. 
FREEDERICKSZ AND G. Micuattow. Z. Physik, 76 (5-6), 328-36 (1932).—The tempera- 
ture variation of the piezo-electrical modulus, d,, and of the elastic modulus, s,, of 
quartz was measured by the method of electrical vibration. Measurements were made 
to within 5° of the temperature of change of modification of a-quartz. A noticeable 
decrease of d, begins at 500°C, but at the highest temperature reached in the measure- 
ments this modulus attains a final value. L.T.B. 
Polishing of porcelain as a method of investigation. B.A. Hizn anp S. I. Sxkos- 
LINA. Ceramics & Wy Glass, 8 [561 16-17 (1932).—The authors indicate the possibility 
of investigating a porcelain body by means of polishing it and examining the polished 
surface under a microscope. Detailed directions and results of some meee ii are 
given. .V.K. 
Plasticity in bodies. H. Spurrier. Fuels & Fur., 10 [5], 357-58 (1932).—S. 
discusses the plastic characteristic of clay bodies, control of plasticity, and artificial 
“‘weathering.” E.J.V. 
Heat and moisture conduction. F. E. Retton. Sci. Prog., 27, 4-6 (1932).— 
Recent work is discussed. . H.H.S. 
Recast analysis and its relation to the chemistry of Portland cement. II. Meaning 
of recast analysis. Louis A. Dani. Rock Prod., 35 [14], 26-27 (1932).—D. explains 
and illustrates with triaxial diagrams of CaO, SiO:, and Al,O; the meaning of the recast 
analysis which is a conversion from a system in which oxides are regarded as com- 
ponents to a system in which compounds are regarded as components. For Part I 
see Ceram. Abs., 11 [9], 479 (1932). ie 
Theoretical and practical developments in Portland cement chemistry. 
ress of modern research. Hans Kini. Pit & Quarry, 24 [8], 34-37 ri983). —_The 
fact that attempts to synthesize the individual clinker materials have led only to the 
negative conclusion shows that the structure and conditions of formation of the prin- 
cipal ingredient of clinker are much too complex for it to be produced by simple syn- 
thetic fusions. This conclusion forms the starting point at which physical chemistry 
was applied to the problem of Portland cement clinker. The intensely productive 
work on cement that has been accomplished by the aid of physical chemistry can be 
divided into two periods which may be termed the “‘static’’ and the “dynamic.”” By 
static investigations is meant the application of the phase rule to the study of hetero- 
geneous systems in which class cement clinker falls. The study of the course of the 
reactions as a result of which Portland cement clinker is formed is termed the dynamic 
method. The period of static research reached its highest achievement in the work 
carried out at the Geophysical Laboratory of the Carnegie Institute of Washington by 
the American investigators, Day, Allen, Rankin, Shepherd, White, and Wright. Their 
researches resulted in so complete a description of the ternary system, lime-silica— 
alumina, that only minor corrections have since been necessary. E.P.R. 
Reducing the time element in cement analysis. G.W.Ruopges. Rock Prod., 35 
[17], 27 (1932).—R. outlines shorter methods for determining silica, iron, and mag- 
nesium in cement analyses, illustrates their accuracy, and claims that the time for a 
complete analysis can be cut to 2 or 3 hours. W.W.M. 
Flow of liquids in pipes and ducts. Pumir M. Gatto. Heat Treating & Forging, 
18 [8], 474-75 ( 1932).—The mathematics of liquid flow in pipes is considered and one 
general equation is given from which specific ones are derived for gas, air, steam, and 
J.L.G. 


water. 
BOOKS 


Phase Rule and Its Applications. A. Finptay. 7thed. Longmans, Green & Co., 
London and New York. 326 pp. Price $3.50. Mining & Met., 13 [309], 432 (1932).— 
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This is a non-mathematical exposition of the phase rule and its applications, intended 
as an introduction to the subject, for the use of students of physical chemistry, metal- 
lurgy, and geology. 
Colloid Chemistry Technology. R. E. 
GANG. 2d ed. Theodor Steinkopf, Dresden and Leipzig. 1085 pp. Price, paper, 
68 Rm.; bound, 72 Rm. Mining & Met., 13 [309], 432 (1932).—An extensive review 
of practical applications of colloid chemistry, by a number of specialists, is presented. 
The subjects considered include lubricants, ‘textiles, rayon, paper, plastics, electrical- 
insulating materials, Portland cement, water, metallurgy, and flotation. E.J.V. 
Chemical Analysis of Soils. (Chemische Bodenanalyse.) K. K. Geproiz. Geb- 
ruder Borntrager, Berlin, 1926. Reviewed in Jour. Geol., 40 [3], 288 (1932).—This 
textbook on soil analysis was published in Russian and then translated into — a by 
L. Frye. .R.S. 
Hand Dictionary of Physics. (Physikalisches Handworterbuch.) Edited by A. 
BERLINER AND K. Scugeer. 2ded. 1428 pp. Julius Springer, Berlin, 1932. Re- 
viewed in Jour. Phys. Chem., 36 [7], 2107-2108 (1932).—Among topics of interest to 
the ceramist are glass, color, crystals, heat t and related subjects, hardness, and aoe 4 


Book Review 


Chemical Calculations. J.S. Lonc anpj H. V. ANpERSON. 3rd ed. ix + 259 pp. 
McGraw-Hill Publishing Co., London, 1932. 10s 6d. The third edition of this book 
retains the general features of the second edition. An account of various methods of 
molecular-weight determination has been added, with a number of problems illustrating 
each method, and the chapters on volumetric and gas analysis have been enlarged; 
a useful addition is a brief section dealing with the significance and calculation of px. 
Despite a certain lack of balance (a third of one 
“per cent,”’ while “‘logs”’ are employed freely a come matter which 
an dt tail eee chapter is on the whole very full 
and clear, and the book provides a useful introduction to the subject. (Chem. & Ind.) 


PATENTS 


Manufacture of chromium trioxide. P.R. Huves (Harshaw Chemical Co.). U. S. 
1,872,588, Aug. 16, 1932. A process of making chromium trioxide comprises reacting 
between sulphuric acid and an alkali metal compound of chromic acid, both the acid 
and compound being in approximately anhydrous condition. 

Manufacture of compounds a aluminum and fluorine. Hans FINKEL- 
STEIN AND FRIEDRICH ACHTERBERG (I. G. Farbenind. Akt.-Ges.). U. S. 1,872,716, 
Aug. 23, 1932. (1) The process for the manufacture of a compound containing alumi- 
num and fluorine consists in adding an acid-fixing agent to a solution containing alumi- 
num, fluorine, and chlorine in the ratio of at least two equivalents of aluminum and one 
equivalent of chlorine for each one equivalent of fluorine, corresponding to the formula, 
AIF;-AICl. (2) A compound containing aluminum and fluorine nearly corresponding 
to the formula of an aluminum hydroxyfiuoride, AlF;-Al(OH)s, is insoluble in water but 
soluble in caustic alkali lye. 

High-temperature transfer material. J. D. Morcan (Doherty Research Co.). 
U. S. 1,873,013, Aug. 23, 1932. An article of manufacture contains silicon carbide and 
fused chromic oxide. 

Production of “sodium aluminum fluorides. J. E. Morrow (Aluminum Co. of 
America). U.S. 1,873,210, Aug. 23,1932. (1) The process of making sodium aluminum 
fluoride comprises digesting together sodium fluoride and aluminum hydrate at tem- 
peratures above 75°C. (2) The process of making a sodium aluminum fluoride com- 
prises digesting together sodium fluoride and aluminum hydrate at a temperature of 
approximately 175°C, the hydrate being in excess of the stoichiometric proportion re- 
quired to convert the sodium fluoride into NasAlFs, neutralizing the caustic alkali 
formed, and separating the solid sodium aluminum fluoride and the excess aluminum 
hydrate from the solution. 

Improving clay. Roy Cross (Silica Products Co.). U. S. 1,873,296, Aug. 23, 
1932. A dry composition of matter having properties analogous to bentonite com- 
prises natural clay mixed with about 5% by a of sodium silicate and about 3% 
by weight of at least one inorganic salt selected from a class comprising the chlorides of 
ammonium, calcium, and barium. 

Double aluminum alkali fluoride —— HEINRICH SPECKETER AND JULIUS 
Séxt (I. G. Farbenind. Akt.-Ges.). U.S. 1,873,727, Aug. 23, 1932. 
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Process of producing antimony oxides. J. J. Lisrrat. U. S. 1,873,774, Aug. 23, 
1932. 
Preparation of titanium compounds. W. B. LLEWELLYN ANp S. F. W. CRUNDALL 
(Peter Spence & Sons, Ltd.). U.S. 1,876,065, Sept. 6, 1932. A process for the prepara- 
tion of precipitated hydrated basic titanic phosphate in a readily filterable and wash- 
able form consists in gradually mixing a suitable phosphate solution with a solution of a 
titanic salt having a concentration less than 10% of TiO, by volume, and maintaining 
the solutions at a temperature of not less than about 50°C during the mixing. 

Manufacture of titanium oxide. F.G. C. SrepHens, L. J. ANDERSON, AND W. A. 
Casu (National Metal and Chemical Bank, Ltd.). U. S. 1,876,088, Sept. 6, 1932. 
As a preliminary to the manufacture of titanium-containing pigments, the steps of 
obtaining barium sulphate and titanium hydroxide consist in adding gradually a solu- 
tion containing titanium sulphate and some iron sulphate as impurity to a solution of 
barium chloride, and then heating the mass. 

Production of highly soluble basic slag. A.Suttwatp. Brit. 377,328, Aug. 4, 1932. 

Process for making glass, enamels, glazes, etc., containing lead. P. BEYERSDORFER. 
Brit. 378,799, Aug. 24, 1932. 

Production of lead glasses, glaze frits, etc. T. Go_pscumipt Akrt.-Ges. Brit. 
378,844, Aug. 24, 1932. 

Ceramic pigments. RupOLF ZELLMANN (Chem. Fabr. von Heyden A.-G.). Ger. 
502,229, July 21, 1925, Ger. 549,665, Dec. 5, 1925, and Ger. 549,666, May 15, 1926. A 
colloidal solution of a suitable metal or metal compound is mixed with a colloidal solu- 
tion of silicic acid, preferably in the presence of a protective colloid, and the mixture 
is dried, calcined, and ground (502,229). Stannic acid may be used instead of silicic 
acid (549,665). The products of 502,229 may be improved by freeing them thoroughly 
from electrolytes and calcining at a temperature above 1000° (549,666). Each patent 
includes examples. (C.A.) 


General 


Contributions to the discussion of the scientific basis of standard specifications for 
clay building materials. I. Specifications for clay building materials in relation to 
manufacturing technique. A. Zaman. Brit. Clayworker, 41 [484], 175-79 (1932).— 
The value and necessity for standard specification in modern building practice is recog- 
nized and there should be no relaxation of effort to secure satisfactory specifications. 
An attempt has been made in this paper to outline the considerations affecting the suit- 
ability of typical clay products for their specific purposes. The conclusion reached is 
that standard specifications for clay products must be confined, at the start, to simple 
elementary rules based primarily on experience. R.A.H. 

Electrical instruments for plant diagnosis. G. A. VAN Brunt. Maintenance 
Eng., 90 [8], 322-23 (1932).—The value of the use of electric meters and instruments is 
stressed for checking, determining, or controlling the following factors in industrial plants: 
(1) demand, (2) efficiency of operation, (3) continuity of operation, (4) waste of power, 
(5) abnormal conditions in machines, processes, or materials, (6) proper loading of 
equipment, (7) power requirement and load characteristics of equipment, (8) voltage 
frequency and load on lines, and (9) power costs in manufacturing operations. Sixteen 
actual cases where electrical instruments proved valuable in the above ways are pre- 
sented. J.L.G. 
Heating, piping, and ventilating where requirements are severe. JuNtus D. Ep- 
warps. Heating, Piping, Air Conditioning, 4 |7|, 479-81 (1932).—The heating, piping, 
and ventilating systems in use in the Aluminum Research Laboratories at New Kensing- 
ton, Pa., are described. Illustrated. J.L.G. 

Power and heat economy in the ceramic, glass, and porcelain industries. J. C. 
BrReInL. Glashiitte, 62 [27!, 458-59 (1932).—B. discusses in detail (1) the power and 
heat consumption, (2) heat losses, (3) gasification of solid fuels, (4) devices insuring a 
permanent quality of gas together with the highest efficiency, and (5) measuring ap- 
paratus for determining the quantity of air, the generator resistance, addition of steam, 
saturated air added, and gas temperature at the outlet openings from which the situa- 
tion in the interior of the generator can be judged. Difficulties occurring when using 
the heat contained by the escaped gases are due to (1) content of the coal in sulphur 
which produces rust, (2) smoke content of waste gases covering the heating surface 
with soot, and (3) small difference in temperature. M.V.K. 
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Utilizing waste gases for factory heating. H.C. Wetter. Heating, Piping, Air 
Conditioning, 4 [7], 474-77 (1932).—The system of factory heating from waste gases 
used by the Gem Clay Forming Co., Sebring, Ohio, is described. The use of waste 
gases from its continuous kiln for factory heating and drying saves $7500 per year in 
the cost of heating. Illustrated. J.L.G. 

Mechanism of lubrication. ANon. Pit & Quarry, 24 [7], 33 (1932).—According 
to this theory a layer of oil is formed on the surface of the metal, the thickness and 
strength characteristics of this layer being determined by the character of the lubricant 
and of the metal. This layer, in turn, pumps oil up into the crevices of the metal 
under an enormous pressure. In the course of contact with the bearing surfaces on the 
journal and the brasses the free film plays no part as a means of separating the sur- 
faces of the metal. This is done by the newly discovered powerful adhering layers of 
lubricant, and when, in the course of operation of the bearing, these are wiped off they 
are immediately restored by the oil ejected under pressure from the crevices in and 
under the metal surfaces. E.P.R. 

Drying clays by the spray process. W. S. Bowen. Ceram. Age, 19 [1], 8-10 
(1932).—Spray drying consists of the atomization of a solid-containing liquid in a 
warm or hot atmosphere of air, superheated steam or gas, and the removal of the re- 
sulting powder or dust from the atmosphere. The Bowen process is distinguished by 
the following characteristics: (1) mechanical atomization at any desired constant 
speed between 8000 and 18,000 r.p.m., (2) full automatic control, (3) method of hot air 
entrance and exit resulting in clean ceiling, side walls, and floor, (4) use of recirculation to 
increase economy and aid final drying, (5) air-operated floor sweeper keeping the final 
product in a turbulent condition and the floor positively clear of all dust, (6) positive 
control of segregation, and (7) final cooling of the finished product and delivery to a 
single point for packing or other purpose. The apparatus used for carrying out these 
features is described and illustrated. The range in capacities from a 50% water slip is 
from 105 to 18,400 Ib. of solid per hour. R.G.M. 

Color pioneers. J.B. Nearey. Ceram. Age, 19 [6], 257-60 (1932).—N. describes 
the Glendale, Calif., plant of Gladding, McBean and Co. with particular reference to the 
gas-fired kilns. R.G.M. 

Individual and group drives. III. Investment and operating cost data. Ropert 
DRAKE. Maintenance Eng., 90 [8], 317-21 (1932).—The comparative cost and per- 
formance characteristics of group and individual drives for six types of industrial plants 
are considered. Figures and percentages based on actual cost data and experience are 
presented. Illustrated with photos and charts. For Parts I and II see Ceram. Abs., 11 
[10], 545 (1932). J.L.G. 

Accounting in the sewerpipe industry. R. Locm. Ceram. Age, 19 [1], 20-22 
(1932).—This article covers the findings of a recent survey of the Ohio sewerpipe indus- 
try. The lack of standard inventory records adds to difficulties in a complex field 
of cost accounting. See also Ceram. Abs., 10 [12], 868 (1931). R.G.M. 

Technical Congress of ceramic industries. ANON. Rev. mat. constr. trav. pub., 
No. 274, pp. 128-30B (1932).—The following reports were discussed at the meeting of 
the French ceramists held in Paris in June, 1932: (1) “Study of the fluxing action of 
feldspathic rocks and its influence on the formation of sillimanite,”’ by Felix Chalamel; 
(2) “Experimental study of kilns and driers made by the technical service of the syndi- 
cate for 1931,”" by Bodin and Gaillard; (3) “Researches on the artificial coloration of 
fine pastes which can be vitrified,’”’ by Pierre de Groste; (4) ‘““Method for study of the 
Hoffman kiln applied to a part of the circuit,’”’ by Morel; (5) “Tests with the colora- 
tion of porcelain,” by Emilio Damours; (6) ‘‘Mechanical analysis of raw materials used 
in ceramics,”’ by Marc Larchevéque; (7) “Researches on colloidal suspensions,” by 
Dubrissay; (8) ‘“‘Mechanical heating of kilns and apparatus for domestic heating,” 
by A. Hirt; (9) “Automatic feeding of continuous kilns,”” by Prévost; and (10) “Pro- 
fession of counsel engineer in ceramic industries,”” by Raoul de Blottefiére. M.V.K. 

Flotation extends to new fields. ANon. Eng. Mining Jour., 132 [11], 477 (1931).— 
Flotation, a process originally developed for the separation of metallic ores, is shown 
by a survey of European flotation practice to have extended to the field of nonmetallics. 
Such materials as coal, graphite, phosphate, fluorspar, cryolite, barite, talc, mica, kaolin, 
sulphur, and magnesite are now purified successfully by flotation processes. C.R.A. 

Mining gypsite in Arizona. J.B. Hottie. Eng. Mining Jour., 133 [1], 47 (1932).— 
The innovation of open-pit mining with a trench digger is discussed. The layout of the 
plant is described. C.R.A 

Separation of feldspar from quartz. H. G. Iverson. Eng. Mining Jour, 133 
[4], 227-29 (1932).—The article deals with laboratory experiments in the separation 
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of biotite, feldspar, and quartz in pink granite by gravity and flotation methods. The 
majority of the biotite can be removed from finely ground material by the Wilfley 
table and the rest by a flotation using 0.5 lb. terpinol, 0.5 Ib. sodium oleate, and 0.03 Ib. 
lead nitrate per ton. The feldspar can then be removed by a flotation process using the 
same frothing and collecting agents but in a slightly different manner. C.R.A. 
Regulations to prevent silicosis. ANon. Times Eng. Supp., 30, 313 (1932).— 
The English Pottery (Silicosis) Regulations, 1932, came into force on July 1. H.HS. 
Maintenance order systems. VIII. Maintenance and cost department teamwork. 
G.I. Ross. Maintenance Eng., 90 (8), 324-26 (1932).—The maintenance order system 
used in a plant employing 2500 workers making metal parts and assemblies and its tie-in 
with the cost department is explained. For Parts VI and VII see Ceram. Abs., 11 {10}, 
545 (1932). J. L.G 
Maintenance reduces costs. JoHN W. SHAvER. Maintenance Eng., 90 [9}, 359- 
60 (1932).—-Maintenance costs were cut down 50% in two years in the plant of the India 
Tire and Rubber Co., Mogadore, Ohio. This allowed the company to refund a salary 
cut to its employees and to reéstablish the old high wage scale. Motor selection, fuel 
testing, steam-line insylation, and a supervisory bonus were a few of the tools used in 


——s this reduction in cost. Illustra J.L.G. 
Selling American products to the American people. W. H. Curr. One. Age, 
20 [1], 13-14 (1932). R.G.M. 


To make good products and then to sell them. V. V.Ke.sgey. Ceram. Age, 19 
[4], 166 (1932). R.G.M. 
Outstanding developments in the science and industry of ceramics. J.G. PHILLIPs. 
Jour. Can. Ceram. Soc., 1 [1], 6-16 (1932).—A brief history of the progress of ceramics 
on the North American continent is given with a more detailed account of recent im- 
portant developments in the field. J.G.P. 
The future of ceramic products. A. F. Greaves-WaLKER. Ceram. Ind., 19 [3], 
135 (1932).—Recent developments in the enamel, whiteware, and glass fields of the 
ceramic industry are cited. W.W.M. 
Industries and chief products of Japan. ENGINEERING Society oF JAPAN. Mid- 
Pacific, 43, 453-59 (1932).—Included in the list are (1) cloisonné enameling as carried 
out in Nagoya, Kyoto, and Tokio, (2) earthenware and porcelain made near Nagoya at 
Seto and Tajimi, and in Kyushu and Kyoto, and (3) cement, the source of which is the 
Paleozoic limestone. H.H.S. 
Ceramics at the Century of Progress Exposition. Eprroriar. Bull. Amer. Ceram. 
Soc., 11 [9], 221-23 (1932). 


BOOK AND BULLETIN 


Laboratories. Their Planning and Fittings. A. E. Munsy. With a historical 
introduction by the late Arthur Shipley. 224 pp. G. Bell and Sons, Ltd., London, 
1931. Reviewed in Chem. News, 144 [3765], 282-83 (1932). G.R.S. 
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EDITORIALS 


INADEQUACY OF CERAMIC PRODUCT DEVELOPMENT 
AND PROMOTION 


This business depression has forced us to evaluate procedures and ma- 
terials. Methods and products today, as at no other time, are being ex- 
amined as to their efficiency and efficacy: the methods by the producers 
and the products by the consumers. This editorial is a plea that the 
ceramic ware producers give more study to their product and not await the 
time when they are crowded out of competition by nonceramic products. 

The sudden change from bounteous banquet servings of orders to scat- 
tered crumbs and bread-line condition of business-getting has caused a 
strengthening of abilities to get an adequate share of the crumbs and to 
hold bread-line positions. Have ceramic ware producers been as active in 
equipping themselves for this contest for business? 

What factors other than human abilities are essential to obtaining and 
holding business in these times of business depression ? 

Is our ware adequate? 

Is our publicity sufficient? 

Should we “‘gang up”’ to get our share of the order “‘crumbs’’ and to hold 
our bread-line positions? 

How can we prepare for the business banquet ‘‘around the corner?’”’ 
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President Hoover began in 1922, when Secretary of Commerce, to plan 
for the days when home owners would find it difficult to pay off mortgages 
and when banks would find it difficult to sustain credits. The several 
schemes devised by the President to meet the depression emergencies were 
not overnight creations nor were they political campaign panaceas; they 
have been in process of formulation during the past decade. His record of 
anticipatory preparedness is available to all who will search the published 
records of Hoover’s conferences, addresses, and legislative proposals. 

Hoover’s fundamental premise in all these measures has been individual- 
ism in collective enterprises. He has recognized that individuals must be 
competent if collective actions are to be successful. 

No matter how selfish, avaricious, parsimonious, sordid, or stingy one 
might be, he acquires competency only through collective enterprises. The 
days of exclusive individualism were barbaric, uncivilized. Civilization 
resulted from collective efforts. It is from collective efforts that men most 
fully realize individual accomplishments. 

As ceramists our immediate concern is to obtain and to hold our share of 
the available business crumbs and to prepare for the banquet of orders 
“around the corner.” To those who are aggressive and progressive it is 
increasingly apparent that it is only by collective efforts that individuals 
can most certainly acquire the facilities wherewith to get business. We 
must collectively study the product requirements and provide adequately 
to meet them. We must know how to adapt our products economically 
to new construction methods and new style fads. We must study the 
art and utility values of our ware. 

Are standard-size brick the most economical masonry unit? Will air- 
evacuated treated clay make possible a better brick, tile, conduit, terra 
cotta, or pottery ware? Will reinforced ceramic masonry make possible 
fabricated houses as well as economical bridge, dam, and silo constructions? 
Will lightweight building materials and refractories meet demands? Will 
lower porosity and less liability to crazing find for ‘‘semivitrified’’ china and 
artware a larger market? Will positive control of structure, accuracy of 
balance, and choice of bond and abrasive assure a continuance of ceramic 
abrasive wheels? Will artistic shape, color, and decoration find a greater 
sales appeal? Will definiteness of quality of glassware of all sorts increase 
sales demands? Will there be a larger market for weatherproof terra cotta 
correctly erected and so fabricated as to meet the price competition of 
stone? 

How about leaky brick walls? How about the use of structural tile for 
floors? How about the economy of brick versus concrete roads? Why 
not brick of glass? How can wall tile be laid at less cost and with greater 
certainty of freedom from failures? 

Why have water-cooled furnace walls eliminated refractory brick? Why 
are refractories not fully meeting all metallurgical demands? Is our high- 
tension porcelain meeting all service requirements? Are our fireclay and 
porcelain sanitary ware fulfilling all needs? Is our enameled kitchen ware 
universally giving satisfaction? 

Many questions of like kind are pertinent. They must be answered by 
our ceramic technologists and engineers. 

Our architects and housewives are buying ware which prove to be the 
most serviceable at the same cost. Nonceramic competitive materials are 


. 


EDITORIALS 253 


proving meritorious. Manufacturers of nonceramic materials are devising 
uses for their materials for which ceramic ware was once exclusively 
employed. Ceramic ware producers must improve the quality of their 
ware and demonstrate their worth in competition with other materials. 
This calls for more intensive collective ceramic ware development and pro- 
motion than heretofore practiced. 

We must realize that an inferior product of a competitive producer of 
like material creates a general sales prejudice against that type of ware. 

Time is a factor in preparing for that increase in business which is just 
“around the corner.”’ Construction ideas, vogues, and competition are 
rapidly changing and increasing. 

Ceramic ware producers must “gang up’’; they must collaborate with 
each other if they are to meet these changing trade requirements most 
largely and surely. Just as with civilization, ceramic ware development and 
promotion requires collective efforts. The individual will benefit by the 
collective research for more serviceable ware, new uses for ware, and larger 
market appeals. 

With the same ware and the same cultivated market demands the extent 
to which each producing firm will share in the business obtained will de- 
pend upon his ability to produce quality and render service. With knowl- 
edge of how to produce ware of a given quality shared alike by all, there 
always remains the skill and ingenuity which differentiates producing 
concerns. Formula and process secrets no longer differentiate producers. 

The success of the ceramic technologists to attain and to hold their jobs 
depends today more than ever on their ability to produce ware of demanded 
quality, to find new uses for their products, and to know the service de- 
mands; they must work with the sales departments as they once worked 
exclusively for the production departments; they must co-labor with their 
fellow ceramists on problems of mutual concern. 


CERAMIC WARE DEVELOPMENT AND PROMOTION 


The Board of Trustees of this Socrety has unanimously approved reso- 
lutions defining ceramic ware development and promotion as one of the 
activities on which the Socrety should be engaged. Societies like ours 
have quite generally recognized that purely academic activities should be 
carried to their end purposes, that of providing things demanded by human 
progress and life. 

Fundamental studies on constitution and physical properties of glasses 
have but one objective, that of making possible the economical production 
of glasses most suitable for each of the needs for glassware. Knowledge of 
the fundamental properties of materials and products, and of the methods 
of developing and controlling these properties in production processes has 
only one end purpose, that of development of ceramic ware having specific 
properties. 

What properties should the ware have to meet specific requirements? 
What other requirements can similar ware serve? These questions should 
particularly concern the ceramic technologist. 
How can the technologist be so product-minded that he can translate 


. 
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academic studies to ceramic ware production? Obviously he ‘‘can get 
this way”’ only by working intimately with the sales department as he in 
the past has worked with the production department. The research labo- 
ratories must serve and work with the entire organization, the purchasing, 
the production, and the sales departments. He must have first-hand 
knowledge of the market requirements and of competitive materials. 
There is no other means than by sales development and promotion coépera- 
tion whereby our technologists can know the required ware properties, can 
create new products to meet new uses, or can devise new uses and new ways 
of using the product they make. 

Ceramic ware development and promotion are tasks on which the tech- 
nologist must be engaged with the sales departments. 

It naturally follows that this Society must be likewise engaged. This 
SocrETY must share responsibilities with the trade associations in the wide 
overlapping fields of activities, those of ware development and promotion 
as well as of production materials and methods. 


RESOLUTIONS UNANIMOUSLY ADOPTED BY THE BOARD OF TRUSTEES OF 
THE AMERICAN CERAMIC SOCIETY 


Whereas in present-day industrial organizations the research laboratories are apply- 
ing fundamental knowledge to the production of uniform ware of specified qualities and 
properties, and to production under control at the lowest cost; and 


Whereas industrial research laboratories are constantly striving to extend the varieties 
and to make new products from the materials and cutement used in the making of their 


older products; and 


Whereas one can not intelligently follow product development without knowledge 
gained first-hand in surveys of the needs to be met, or develop products without first- 
hand knowledge of the manner in which the experimental products fulfill specified condi- 
tions; and 

Whereas the creation of new products and products of specified properties; and the 
keeping of products up to the customer’s demanded standards of quality are tasks be- 
longing to the laboratories in conjunction with the production department and in re- 
sponse to demands of the sales department; and 


Whereas the objectives of the AMERICAN CERAMIC SocreTy should be the same as 
those of the ceramic technologists; 


Be It Resolved 


(1) That the Board of Trustees of the AMERICAN Ceramic Society hereby approve 
and adopt as one of the ‘“‘other activities’ provided for in the Constitution for reaching 
the objectives of the AMERICAN CERAMIC Society, the program of activities so ably set 
forth by our revered past-Secretary and past-President, General Edward Orton, Jr., 
in his presidential address as printed in the April, 1931, Bulletin of this Society, not 
lessening the academic activities but attaining their real objectives by fostering ceramic 
ware development and promotion; and 


(2) That the American Ceramic Society, through its appropriate officers, Di- 
visions, and committees, give approval and assistance to exhibits, expositions, lectures, 
radio talks, and national magazine feature articles which aim to show the merits of 
American-made ware of clay, glass, and vitreous enamel, to make Americans conscious 
of the unsurpassed excellence of these American-made ceramic ware; and 


(3) That the American Ceramic Society, through its Board of Trustees, approve 
and support,the ceramic ware promotion program as outlined by V. V. Kelsey, given on 
page 227, September, 1932, Bulletin of the American Ceramic Society; and 


(4) That the American CERAMIC SOCIETY give every assistance feasible to the 
securing of exhibits of ceramic ware at the Century of Progress Exposition to be held 
in Chicago in 1933. 
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THE PROBLEM OF THE PRE-FABRICATED HOUSE* 


By G. A. Bore 


What part will ceramics have in the general program of inexpensive 
small home construction? It is a strange fact that glass, enamels, and 
sanitary ware would appear to be destined to play a much more important 
réle than will clay masonry units. The several programs of inexpensive 
small house construction appear. to have no place for the small masonry 
unit with the inherent excessive cost of building a wall in exactly the same 
manner as employed by the ancients. New methods of construction with 
new materials is the basis of the programs of the several companies or 
groups of companies now interesting themselves in unit house construction. 
It behooves the masonry unit men to look around and see where they can 
fit into the program, if at all. 

They tell us that one-half the purchasing power of the nation is in the 
hands of labor receiving less than $2000 per year and that only 5% of our 
people receive in excess of $4000 per year. It is generally accepted that a 
man can pay one-fifth of his income on his housing problem, which means 
that half of our citizens can not afford to pay more than $400 per year or 
a monthly outlay of less than $35. 

If our average citizen is to live in a unit house which he can afford to 
own or, worse yet, which his landlord can afford to rent at $35, the initial 
cost must not exceed $4000 for the entire property or, let us say, $3500 for 
the house alone. If we are to figure on a five- or six-room house and a 
really modern, attractive home, you can see that the structural members 
must be erected at a very small basic cost. 

These facts are not new. They are starkly familiar to the brick manu- 
facturers. To date, they have had no business in this field. 

Forced to seek new markets for their products, other groups such as 
steel, copper, aluminum, fabricated and artificial lumber, glass, and enam- 
els are now flirting with the possibility of absorbing this entire market. It 
appears to them to be virgin soil, a fruit ripe for the picking. 

A unique program of unit house construction is contemplated by a 
group of manufacturers, which includes the Pullman Car and Mfg. Corp., 
American Radiator Co. and Standard Sanitary Corp., Container Corp. of 
America, Concrete Engineering Co., General Electric, Pittsburgh Plate 
Glass, Curtis Companies, Inc., Thomas A. Edison, Inc., and others. The 
very names of these companies are forces to conjure with. There are 
other groups and separate manufacturers, some of them with a complete 
pre-fabricated house program, while others are interested in structural or 
equipment units only. Fortune for July, Commerce for October, Readers’ 
Digest for September, fhe American Home for August, and Pencil Points 
for October, give other names and suggestions. We have confidential in- 
formation of still other companies and groups contemplating entry into 
the field. You have doubtless heard of additional developments. It ap- 
pears to be the order of the day. It is significant to note the interest 
the more popular magazines as well as the architectural magazines are 
giving to this very human development. A Chicago company is ready to 


*A talk presented at the Fall Meeting, Structural Clay Section, Ohio Ceramic 
Industries Assn., October 14, 1932. 
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supply unit rooms which can be added to as desired; such a house has 
already been built. 

General Houses, Inc., proposes to merchandise houses much the same as 
automobiles. You will choose your model from a catalogue, or even in 
miniature from a showroom. It is proposed to have the construction 
units so standardized that a house can be erected, equipped, and furnished 
in a few days’ time. It is proposed to make these small houses ultra- 
modern in equipment, lacking in no convenience. 

Our conservative architects who think only in terms of historic types 
and that no architecture is worth while unless it conforms to one of the 
old types will not approve of the designs so far proposed, but then the 
conservatives of the Sixteenth Century cursed the Renaissance and its 
architecture. There is, however, no reason to expect that the first designs 
and construction will be the final answer any more than the first auto- 
mobile was the final answer to automotive transportation or the Langley 
airplane the solution of aviation. 

The very significant thing, however, is that great corporations with tre- 
mendous resources of men and money behind them are attacking the prob- 
lem seriously. 

Ceramic manufacturers have been prone to offer a product for sale 
rather than to attempt to meet a situation in service. Our present prod- 
ucts and construction will not meet the present conditions. What are we 
going to do about it? Are we going to abandon the field to substitute ma- 
terials or are we going to develop not only a product but a type of construc- 
tion which will be superior to any yet proposed? — 

If we have to codperate with the metal men in order to produce a superior, 
inexpensive wall, by all means let us coéperate. 

The small house program may be divided in general into two divisions. 
The one contemplates a factory-fabricated house in a limited number of 
models which can be erected in just a few hours, or days at most, by the 
selling organization. The other program is one where the contractor buys 
his units where he will, the only requisite being that these units must be 
inexpensive as units and be capable of very rapid construction. It ap- 
pears likely that our first entry will be in the latter field. 

Practically all parties are thinking in terms of a metal frame construc- 
tion or else a crimped metal erected without frame. A sheet-metal ex- 
terior, whether it be steel, copper, aluminum, or what not, presupposes a 
good insulating back-up and a pleasing interior finish. 

Just where ceramic materials are to fit into such a program is the question 
we wish to ask, rather than to answer. 

Some three years ago Mr. Davidson, now with the Pierce Foundation, a 
research organization interested in housing, came to the Roseville Ceramic 
Research Station of the Ohio State University Engineering Experiment 
Station to determine how cellular clay could fit into his plans for a unit- 
wall structure. It was at this time that we first became interested in this 
absorbing subject. Davidson stimulated our vision to include quite large 
units of the lightweight insulating structural materials. He talked in terms 
of wall sections 4 by 8 feet. Our minds at the time were unable to vision 
any such size but now we know that such sections are feasible. A com- 
plete wall section either plastered ready for the paper or with an acoustic 
finish on one side and faced with an enameled metal (copper) on the other, 


EDITORIALS 257 


with reinforcing sufficient to meet all needs can be made up at the plant, 
shipped to the job ready for erection in a weight not to exceed ten pounds 
per square foot and at a cost not to exceed twenty-five cents per square 
foot for the complete wall, as compared with present construction figures 
of forty cents for frame and eighty cents for brick. A four-inch wall of 
this type would be a more water-tight and better insulating wall than 
either a twelve-inch brick wall or a frame construction of the best type. 

The American Face Brick Association’s development in cellular clay 
could be used in much the same way and possibly even to better advantage 
except where an acoustic interior is desired. 

Reinforced brickwork may have a place in the new construction, pro- 
vided the cost of installation is not prohibitive. It is at least a lead which 
should not be overlooked. 

I am told by a terra cotta man that slabs several feet square and less than 
one inch thick are being extruded on a steam press. Units such as these 
would be ideal for laying up an attractive and inexpensive wall. Doubt- 
less the de-airing process will enable us to make such shapes much more 
easily and may lead to such products as thin clay shingles for both roof 
and side-wall exteriors. 

My object is not to point out how the problem is to be solved so much as 
it is to impress upon you the fact that it is a problem and to arouse your 
interest in a program of research aimed at its solution. 

RESEARCH PROFESSOR 


Onto State UNIVERSITY 
Co_umsus, 


ACTIVITIES OF THE SOCIETY 


OUR ANNUAL MEETING 
Three months more until we meet in Pittsburgh, the 
William Penn Hotel, the week of February 12, 1933. 
The program outline is definite and it is rapidly being 
filled. 
This Meeting promises to be a record smasher. 
Are you planning to contribute to the program? 


ANOTHER EXHIBIT ADDED TO OUR EXECUTIVE OFFICE 
CERAMIC COLLECTION 


The Tennessee Mineral Products Corporation, of Spruce Pine, N. C., miners of 
Minpro Feldspar have sent specimens of crude feldspars, a display jar of the ground 
product, and fusion specimens of the varieties of the crude specimens, as well as a portion 
of a hexagonal crystal of the potash feldspar showing the six crystal sides. 

Visitors to the offices of the Society are increasing in numbers and in interest on 
account of these ceramic collections. Some of them have thought the collection to be 
of unusual beauty and value. Twice this fall, groups of women numbering thirty and 
forty each, have spent the entire evening informally studying the exhibit and asking 
questions. This exhibit is making those who see it more conscious of the high merits of 
American ceramic ware. 

Have you an exhibit here? Why not? 


GLASS DIVISION SUMMER MEETING* 


Members of the Glass Division of the AMERICAN CERAMIC Socrety will never forget 
the delightful meeting held October 7 to 9, 1932, at the Woodmont Rod and Gun 
Club, less than ten miles from Hancock, Md. 

There are forty fields that are surrounded with high rail fences for the game birds 
to pasture in. Wheat, corn, buckwheat, mullet, and sunflowers are raised as pasture 
fields for the game. Deer are not allowed in these fields. 

Henry P. Bridges, Secretary of the Club, is recognized throughout the United States 
as an authority on the propagation of wild turkeys. Brood stock from the Woodmont 
Club has been shipped to other game preserves in all parts of this country, to parks and 
individuals, and some even to foreign lands. 

What a genial host Henry P. Bridges proved to be, always agreeable, quiet in manner, 
splendid at relating hunting stories that proved to be of extreme interest, and an out- 
standing authority on game life. 

The Hancock and Berkeley Springs silica sand mines of the Pennsylvania Glass Sand 
Corporation were visited. 

Saturday evening the guests partook of a banquet with roast wild turkey as the 
chief delicacy. Before leaving the dining room R. A. Blunt demonstrated a batch 
segregation eliminator. He had a working model of the new device and used a small 
amount of each ingredient that goes into a batch plus a small quantity of red lead 
included for demonstrating how effectively the batch is mixed and how thoroughly 
segregation is éliminated. Ceramists who have had extensive experience in trying to 
overcome segregation expressed themselves most favorably as to the merits of Mr. 
a new method of eliminating a trouble that is most prevalent in the production 
of glass. 


* Excerpts from article by A. W. Kimes, National Glass Budget, 48 [24], 3 (1932). 
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Sunday morning, fruit, venison, sausage, hot cakes, syrup, honey, and coffee were 
se 

Following breakfast the ceramists gathered in the living room and S. R. Scholes, 
director of the Glass Technology Department of Alfred University, Alfred, N. Y., told 
of the work that is being carried on in that institution. 

Harrison E. Howe, editor of Industrial & Engineering Chemistry, discussed the tentative 
program for the proposed symposium on glass which is to be held in conjunction with the 
convention of the American Chemical Society during April, 1933, at Washington, D. C. 

Throughout the two-day session small groups of ceramists gathered and discussed 
intricate problems. The men in attendance play an important part in making the 
United States the leading glass manufacturing country of the world. This event, ac- 
= to many expressions heard, was one of the most enjoyable the Division has 
ever held. 

Some idea may be had as to the extent of the preserve that is maintained for raising 
deer, wild turkey, pheasants, wild ducks, quail, and other small game. It is located on a 
plateau and slopes of the Sideling Hill Mountain, a spur of the Alleghenies. There are 
6000 acres enclosed with a wire fence, the bottom of which is sunk eighteen inches into 
the ground and extends nine feet above terra firma. It required fourteen miles of this 
wire fencing to enclose the preserve for the purpose of keeping the club’s deer from wan- 
dering away and to prevent game destroyers, both human and animal, from entering. 
Wild turkeys, ducks, and pheasants frequently fly out of the preserve, but they soon 
find their way back where food is plentiful and danger small except in hunting season. 

The Woodmont Rod and Gun Club has a new clubhouse, which was built about three 
years ago. It fronts on the Potomac river and in addition has a landscape of mountain 
ranges up to 1800 feet in height. 

Following is a roster of those who attended the Glass Division Meeting. 


M.A. Smith, McKee Glass Co., Jeannette, J. T. Littleton 
Pa. G. V. McCauley Corning Glass Works, 
W. F. Curtis, Fostoria Glass Co., Mounds- J. W. Romig | Corning, N. Y. 
ville, W. Va. H. P. Hood 
A. W. Kimes, National Glass Budget, Pitts- F.E. Troutman) Standard Plate Glass 
burgh, Pa. C. H. Christie {| Co., Butler, Pa. 
F. W. Preston, Butler, Pa. S. R. Scholes, N. Y. State College of 
F. C. Flint | Hazel-Atlas Glass Co., Ceramics, Alfred, N. Y. 


Aaron Lyle { Washington, Pa. 

Sam Bowman, Hazel-Atlas Glass Co., 
Zanesville, Ohio 
E. Ward Tillotson \ 
J. H. Waggoner 

L. T. Sherwood | Pennsylvania Wire 

W. Stevenson | Glass Co., Dunbar, Pa. 

R. C. Purdy, AMERICAN CERAMIC SOCIETY, 
Columbus, Ohio 


Mellon Institute, 
Pittsburgh, Pa. 


tt | Macheth-Evans Glass 
D. {ou } Co., Charleroi, Pa. 

L. C. Roche }) Maryland Glass Corp., 
W.R. Lester { Baltimore, Md. 

D. E. Sharp 


James Bailey Hamburg, N. Y. 


G. W. Morey, Geophysical Laboratory, 
Washington, D. C. 


Ernest Hommel, O. Hommel Co., Pitts- 
burgh, Pa. 

A. N. Finn, U. S. Bureau of Standards, 
Washington, D. C. 

P. E. Geer, Amsler-Morton Co., Pitts- 
burgh, Pa. 

J. E. Frazier Simplex Engineering Co., 

C. E. Frazier {| Washington, Pa. 

R. A. Blunt, Buck Glass Co., Baltimore, 
Md. 


-H. E. Howe, Industrial & Engineering 
Chemistry, Mills Bldg., Washington, 

W. Wood Pennsylvania Glass 


Robert F. Riddel, Pennsylvania Glass 
Sand Co., Pittsburgh, Pa. 


GEOLOGICAL COMMITTEE, AMERICAN CERAMIC SOCIETY 


Chairman, W. M. Weigel, Missouri Pacific Railroad Co., St. Louis, Mo. 
Hewitt Wilson, University of Washington, Seattle, Wash. 

John W. Whittemore, Virginia Polytechnic Institute, Blacksburg, Va. 
J. E. Lamar, State Geological Survey, Urbana, III. 


260 ACTIVITIES OF THE SOCIETY 


J 


LOCAL SECTION NEWS 


Pittsburgh Section 


Thirty-two members attended a meeting of the Pittsburgh Section of the AMERICAN 
Crramic Society held at Mellon Institute, on October 11. Robert F. Ferguson spoke 
on “Refractories as an Engineering Material.” 


NEW MEMBERS RECEIVED IN AUGUST AND SEPTEMBER 
PERSONAL 
Pierre Brémond, 4 Grande Rue, Sévres (Seine et Oise), France; Professeur 4 I’Ecole 
Nationale Supérieure de Céramique. 
Fredrik Wehtje, A/B. Rérstrands Porslinsfabriker, Gothenburg, Sweden; 
Managing Director, A/B. Rérstrands & Lidképings Porslinsfabriker. 
StruDENT 
George J. Grimes, North Carolina State College, Raleigh, N. C. 
Membership Workers’ Record 


Personal: R. V. Widemann, 1, Office, 1. Student: A. F. Greaves-Walker, 1. 
Total 3. 


ROSTER CHANGES IN AUGUST AND SEPTEMBER 
PERSONAL 


Aubrey, Arthur J., 462 Crandall Ave., Youngstown, Ohio. (Sterling Brick Co., 
Olean, N. Y.) 

Bardwick, H. B., Harvey, Ill. (Box 406, Ottawa, Ill.) 

Begeman, M. L., 2200 San Gabriel Ave., Austin, Texas. (110 E. Ferry St., St. Louis, 
Mo.) 

Bennett, A. Lee, 1130 N. Providencia, Burbank, Calif. (845 Kenneth Rd., Glendale, 
Calif 


Cole, Sandford S., 7 West St., Hornell, N. Y. (Mellon Institute, Pittsburgh, Pa.) 
Cunliffe, J. A., Renwick & Cunliffe, Ltd., 365 Water St., Vancouver, B. C. (Univ. 
of Washington, Seattle, Wash.) 
Czolgos, Edmund P., 7 S. Mayfield Ave., Chicago, Ill. (212 S. Oak Park Ave., Oak 
Park, Ill.) 
Fabianic, William L., Owens-Illinois Glass Co., Alton, Ill. (North Carolina State Col- 
lege, Raleigh, N. C.) 
= Norman L., Gladding, McBean & Co., Auburn, Wash. (4760 20th, N. E., Seattle, 
ash. ) 
Frink, R. L., Box 334, Columbus, Ohio. (Lancaster, Ohio.) 
Griffith, R. E., 1844 Oliver Bldg., Pittsburgh, Pa. (670 Bullitt Bldg., Philadelphia, Pa.) 
Grogan, Glenroy G., 689 Laurel Ave., Des Plaines, Ill. (308 S. Wa Pella Ave., Mt. 
Prospect, Ill.) 
iggins, Waldo W., Neoga, Ill. (4012 N. Oakland Ave., Milwaukee, Wis.) 
H met M. E., N. Y. State College of Ceramics, Alfred, N. Y. (1111 State St., Rolla, 
oO. 
Horn, Sidney C., Fexboro Co., Neponset Ave., Foxboro, Mass. (Wilson-Maeulen Co.; 
383 Concord Ave., New York, N. Y.) 
ones, Frank L., 99 Magee Ave., Rochester, N. Y. (Mellon Institute, Pittsburgh, Pa.) 
ordan, Roy E., Jr., North Staffordshire Technical College, Stoke-on-Trent, England. 
(152 Prospect St., South Orange, N. J.) 
Keeler, R. B., R. R. 1, Pacific Palisades, Calif. (Malibu Potteries, Santa Monica, 


Calif.) 
Kuechler, Adolph, Geology Department, Montana School of Mines, Butte, Mont. 
(Dickinson Fire & Pressed Brick Co., Dickinson, N. D.) 
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Micon, = el, Vitrified Iron Products Co., Clyde, Ohio. (Glascote Co., Cleve- 
Robert, Box 923, Babcock & Wilcox Co., Augusta, Ga. (500 Orchard 
Grove Ave., East Liverpool, Ohio.) 
Roup, Rolland, 226 E. Grand Lake Blvd., West Chicago, Ill. (4327 N. Wildwood Ave., 
Milwaukee, Wis.) 
Scholes, S. R., N. Y. State College of Ceramics, Alfred Univ., Alfred, N. Y. (1565 
Rd., Columbus, Ohio.) 
V. S., 405 Hedges St., Tiffin, Ohio. (1543 W. Mulberry St., Kokomo, Ind.) 
Soler, sete Wancarte F., Puebla del Caramifal, Corufia, Spain. (Apartado Postal No. 15, 
Monterrey, N. L., Mexico.) 
oS a H., 3659 ‘West 128th St., Cleveland, Ohio. (N. C. State College, Raleigh, 
Vieweg, Hermann F., 323 Lawrence Ave., Highland Park, N. J. (120 Rodney Ave., 
New Brunswick, N. J.) 
Warner, Stanley, 114 Mitchell Drive, Lookout Mountain, Tenn. (608 Palmetto St., 
Chattanooga, Tenn.) 
Webster, Charles E., 206 W. Burnett Ave., Louisville, Ky.; Louisville Pottery Co. 
(2215 Elmwood Ave., Springfield, Ohio.) 
Wi Frederick, 67 Melanchton Strasse, Krefeld a/Rhein, Germany. (A. O. 
ith Corp., Milwaukee, Wis.) 
Wills, George A, Ceramic Engineering ogg N. C. State College, Raleigh, N. C. 
(1723 G St., 'N. W., Apt. 1, Washington, D. C.) 


ROBERT D. LANDRUM 


This fall Mr. Landrum rejoined the staff of the Harshaw Chemical Company. The 
news of this change by Mr. Landrum was of wide interest and brought to him many 
congratulatory tel-grams. 

Our interest in this change is our interest in friend ““Bob.”’ All who have served this 
Socirgty as generously as has Bob have acquired the good will and respect of its hundreds 
of members. 

For one to return to a position with a company after a lapse of ten years is testimony 
of the creditable service rendered when first employed and of the recognized growth in 
prestige and facilities while employed elsewhere. No 
monetary compensation can equal the value of this 
recognition of one’s character and professional ability. 
Here is the account of Bob Landrum in the 1930 
issue of Who's Who in America. 

“Chemical engineer; b. Terre Haute, Ind., Feb. 8, 
1882; s. James Wesley and Kate (Tolbert) L.; B.S. 
Rose Poly. Inst., Terre, Haute, 1904, M.S. 1909, 
Ch.E. 1914; m. Ethel Price Sherwood, Linton, Ind., 
Sept. 1, 1908; children, Sherwood, Robert James, 
Kate Tolbert. Chemist and enameler, Columbian 
Enameling & Stamping Co., 1904-1907; asst. prof. 
chemistry, U. of Kan., 1907-10; chem. engr. Lisk 
Mfg. Co., Canadaigua, N. Y., 1910-13; cons. engr., 
Michigan Enameling Works, Kalamazoo, Mich.; Gen. 
Stamping Co., Canton, Ohio, 1913-14; chem. engr. 
and mgr. service dept. Harshaw, Fuller & Goodwin 
Co., mfrs. industrial chemicals, Cleveland, O., 1914— 
22; v. p. Vitreous Enameling Co., also Vitreous Steel Rospert D. LANDRUM 
Products Co., Cleveland, 1922-25; gen. mgr. Ceramic 
Materials Div. Titanium Alloy Mfg. Co., Cleveland, 1925-32; Harshaw Chemical Co. 
1932— ; Fellow, AM. Ceramic Society (chmn. war service com., 1917-19, trustee, 1918- 
20, v. p. 1923-24, pres. 1924-25, trustee ex-officio 1925-27), Am. Chem. Soc. (sec. Cleve- 
land sect. 1919-20), Cleveland Engring. Soc., Soc. Chem. Industry, Acacia, Société de 
Chimie Industrielle, France; fellow A.A.A.S: Mem. Cleveland Chamber of Commerce. 
Republican. Methodist. Mason. Clubs: Cleveland, University, Chagrin Valley 
Country, Chemists’ (New York). Author: Enamel, 1918; Bibliography and Abstracts 


. ‘ 
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of Literature on Enamels (with H. D. Carter), 1929; also numerous articles and tech. 
papers. Home 3384 Norwood Rd., Shaker Heights, Cleveland, O.” 

Naturally a leader, is friend Bob. This is because he gives generously of his time and 
talents in collective enterprises. He was the “lead horse’ in organizing the Enamel 
Division and in building it up to its present strength. He, in turn, inspired others to 
accept and to do similar tasks of leadership. 

His interest in ceramics went so far beyond the bounds of the Enamel Division that 
he was given a long series of responsibilities in the Society at large, culminating in his 
service as president of the Socrery. 

We wish Bob every success in this renewed affiliation with the Harshaw Chemical 


Company. 


NECROLOGY 
Rudolph Gaertner 


Rudolph Gaertner, president of R. Gaertner & Co. of New York, manufacturers and 
importers of decalcomania, died September 29 at Basel, Switzerland. 

Mr. Gaertner was born in Prague, Sept. 10, 1873, and had only recently celebrated 
his 59th birthday. He was educated in the Institute of Technology in Karlsbad as a 
ceramic chemist, and was graduated from the institution at the age of twenty. He 
served for two years as a volunteer in the German china factories at Kahla and Herms- 
dorf to learn china manufacture in all of its branches from the slip house to the decorat- 
ing department. Later he studied china painting for a year under Lanternier in Limoges, 
returning afterward to Austria to serve a year in the 73rd regiment, from which he 
retired as a lieutenant. 

He then entered the china factory in Merkelsgruen near Karlsbad, in which his 
family was largely interested, becoming first assistant manager, later manager and 
director of the company. During this time he invented and patented a jet black glaze 
for hard feldspar china, incandescent lamp reflectors which are still in use, and various 
models for high tension current insulators. He was the first to introduce insulators 
made entirely of china which inserted glaze lamellas for line current up to 5000 volts 
which was high in 1898. 

In 1896 he became interested in the firm of Franz Schroeder & Co., in Karlsbad, 
manufacturers of colors, gold, luster, etc., and in 1901 made a trip to the United States 
to introduce their products. A short survey of the potteries convinced him of the great 
latent possibilities of the American pottery industry, and instead of returning to Karls- 
bad, he remained here and set up an agency. In 1902 he established his own company 
which in 1906 was incorporated as the R. Gaertner & Co. He introduced German de- 
calcomania, luster, and gold stamping in all of the potteries here, and his name became 
a byword for “ceramic art’’ in the pottery industry. 

In 1915, when the war made further importations impossible, he established his 
own decalcomania plant at Mt. Vernon, N. Y., beginning with two lithographic presses. 
The trade quickly realized the importance of this institution and supported it in a gen- 
erous and loyal manner. Today the Mt. Vernon plant operates ten lithographic presses 
and all the other accessory machinery of American make and is considered the most up- 
to-date plant of its kind in the world. 


Harry A. Weller 

Harry A Weller, 53, president of the S. A. Weller Co., died September 25 from in- 
juries received when his automobile crashed over a steep bank near New Lexington. 

Mr. Weller had a wide circle of friends and associates. A member of several fra- 
ternal, social, civic, and political organizations, a patron of art and music, a booster for 
all that leads to the betterment of mankind’s welfare, Harry Weller left a record of per- 
sonal leadership. He was a consistent supporting member of the AMERICAN CERAMIC 
Socrery. 


Frank W. George 


Frank W. George, Columbiana, Ohio, retired pottery manufacturer, died Aug. 17, 
at the age of 78 years. He was born in Washington County, Pa., April 24, 1854. His 
family moved to East Liverpool when he was a boy. His father, W. S. George, the 
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first pottery manufacturer in East Liverpool, was the founder of the West-Hardwich 
pottery. Mr. George was the last member of his family, all of whom were pottery manu- 
facturers, and engaged in the ceramic business at East Liverpool a number of years ago. 


Andrew Ramsay 


Andrew Ramsay, ceramic engineer for the Star Brick Co., Canton, Ohio, died July 
21 at the age of 64. Mr. Ramsay had been a member of the AMERICAN CERAMIC SOCIETY 
since 1906 and was well known in brick manufacturing circles. 


James G. Dailey 


James Glanding Dailey, for five years chief engineer of Defiance Spark Plugs, Inc., 
Toledo, Ohio, died at his home Sunday, 
October 2. 

Mr. Dailey was born fifty-five years 
ago in Philadelphia, Pa. He was gradu- 
ated from the University of Pennsylvania 
in 1899 with the degree of Bachelor of 
Science, specializing in chemistry. Dur- 
ing his professional career he was asso- 
ciated with the United Gas Improvement 
Co., Philadelphia; Carpenter Steel Co., 
Reading, Pa.; Ledoux & Co., Commer- 
cial Chemists, New York; Clinchfield 
Fuel Co:, for nine years in Mexico follow- 
ing the profession of chemist and metal- 
lurgist; Crown Cork and Seal Co. and 
Tungsten Products Co., Baltimore; Calco 
Chemical Co., Bound Brook, N. J. 
(makers of synthetic analine dyes); 
National Analine and Chemical Co., of 
New York, whom he represented as 
branch manager in Buenos Aires, Argen- 
tina. J. G. Dattey 

His professional memberships included 
the AMERICAN CERAMIC Society (sinte 1929), the American Institute of Chemical 
Engineers, American Chemical Society, and the Society of Automotive Engineers. 
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CERAMIC SCHOOL NOTES 


Dinnerware Design Competition Awards 


Announcement has been made of the prize winners in the first W. S. George Pottery 
Company Dinnerware Design Competition. 

Last spring the W. S. George Pottery Co., of East Palestine, Ohio, offered to the stu- 
dents of the Ohio State University, Department of Fine Arts, a series of awards totaling 
$100. The purpose of the competition was the development of floral decorations suit- 
able for use on certain dinnerware shapes. The problem aroused great interest among 
the students of design and ceramic art and many interesting decorations were produced, 
over fifty of which were submitted to the judges for their approval. 

The jury consisted of W. C. George, Howard Herrington, W. H. Locke Anderson, 
and R. N. Logan of the W. S. George Pottery Company, and Frederick C. Clayter of the 
Carnegie Institute of Technology, Pittsburgh, Pa. 
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The prize awards were as follows: 

First, $50.00, to Linn L. Phelan of Rochester, N. Y., a senior in Ceramic Art. 
Second, $25.00, to Jane McAllister, Richwood, Ohio. 

Third, $15.00, to Frances Krumm, Columbus, Ohio. 

First Honorable Mention, $5.00, to Virginia Cole, Columbus, Ohio. 

Second Honorable Mention, $5.00, to Catherine O. Boyd, Columbus, Ohio. 

In addition to these awards one design was purchased from Myra F. Hitchcock, 
Columbus, Ohio. 

This commendable experiment of the W. S. George Pottery Company is in line with 
the policy of coéperation between industry and schools which has been a helpful fac- 
tor in the development of ceramic artists in England and in Europe. 

It is to be hoped that such school competitions will be increasingly used by American 
manufacturers as a means of contact with future talented designers and as a contribu- 
tion to their training to meet the practical needs of the industry. 


CLAY PRODUCTS SHORT COURSE 


Iowa State College, January 18, 19, 20, 1933 


This is your invitation to attend the Clay Products short course to be held at Iowa 
State College, Ames, Iowa, on January 18, 19, 20, 1933. The program, which is planned 
to fit the needs of both managers and foremen of the structural materials plants, is being 
arranged by D. A. Moulton of the Department of Ceramic Engineering. 

Demonstrations of all types of welding at the Welders Short Course will be in session 
at the same time. 

Much experimental work of interest to the ceramic industry has been carried on at 
Iowa State College. Many tests of sewer pipe and other structural materials have been 
conducted by the Engineering Experiment Station, under the direction of Dean Anson 
Marston, the work on mortar plasticizers (also by the Engineering Experiment Station), 
work on structural materials done jointly by members of the Electrical and Civil Engi- 
neering Departments, and the use of hollow building tile in farm structures, by the Agri- 
cultural Engineering Department. 

These tile are in use on the College farms. 

Bring your questions to Ames, where all the numerous facilities of the College will 
be available to aid in answering them. The staff of the Department of Ceramic Engi- 
neering will be your hosts and guides. 


FALL MEETING OF THE CERAMIC ASSOCIATION OF NEW JERSEY 


The fall meeting of the Ceramic Association of New Jersey was held in Trenton, N. J., 
October 21, 1932. Following a business session the topic of de-airing of clays for the 
plastic processes was discussed as follows: 

“Industrial Applications of the Bonnot Vacuum Process,’’ by B. T. Bonnot, Bonnot 


Co., Canton, Ohio. 
“The Chambers De-Airing System,”’ by Edward E. Krauss, Chambers Bros. Co., 


Philadelphia, Pa. 

A discussion of the effect of the addition of flocculating agents on the working prop- 
erties of plastic clays was led by Edward C. Henry, Dept. of Ceramics, Rutgers Univ., 
New Brunswick, N. J. 

The following afternoon discussions were held: 

“‘Demonstration of the High Speed Cutting of Brick, Tile, Terra Cotta, Sanitary 
Ware, and Other Fired Ceramic Products,” by W. Ross Stevens, De Walt Products 
Corp., Lancaster, Pa. 

“Hydraulic Refractory Concrete,” by H. T. Coss and N. J. Kent, Research Labora- 
tory, Johns-Manville, Inc., Manville, N. J. 

Film: Operations at the Florida Mines of the Edgar Plastic Kaolin Company. 

An evening dinner and entertainment for the group was held at the Carteret Club. 


AMERICAN CERAMIC SOCIETY 


THE AMERICAN CERAMIC SOCIETY 
AND RELATED ORGANIZATIONS 


Will Convene in 


PITTSBURGH 


FEBRUARY 12th to 17th, 1933 


HOTEL WILLIAM PENN 
Headquarters 


1600 ROOMS 
ALL WITH BATH 


Where the entire meeting 


will be housed under one roof 
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Abrasives (Alundum-Crystolon) 
Norton Co. 


Aloxite (Refractory Products) 
Carboru 


ndum Co. 


Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Pennsylvania Salt Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


Aluminum Oxide (Fused) 
The Exolon Co. 


Alundum ( .~ Products) 
Norton Co. 


Ammonium Bifiuoride 
The Roessler & Hasslacher Chemical Co. 


Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


Oxide 
Ceramic Color & i Mfg. Co. 


Drakenfeld & Co., 


The Roessler & Relies Chemical Co. 


Ball Mills 
Hardinge Co., Inc. 
McDanel Refractory Porcelain Co. 


Ball Mills (Laboratory Type) 
Ceramic Color & Chemical Mfg. Co. 
Hardinge Co., Inc. 


Barium Carbonate 
Ceramic Color & . so Mfg. Co. 
Drakenfeld & Co., B. F. 


The Roessler & Hasslacher Chemical Co. 
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Carborundum Co. (“Carbofraz Alozite’’) 
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Bitstone 
Potters Supply Co. 
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Carborundum Co. 
Norton Co 


Borax 
American Potash Co. 
Drakenfeld & Co., 
Pacific Coast ce. 
The Roessler & Hasslacher Chemical Co. 


Borax Glass 
Pacific Coast’ Borax Co. 


Boric Acid (Anhydrous) 
Pacific Coast Borax Co. 


Boric Acid (C . Granular, or Powder) 
American otash & Chemica! ical Co. 


Borax Co. 
The Roessler & Hasslacher Chemical Co. 
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Hardinge Co., 
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Carborundum Co. (“Carbofraz Aloxite’’) 
Norton Co. 
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Carbofrax (Refractory Products) 
Carborundum Co. 


Carbolon (Refractory Products) 
The Exolon Co. 
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Ceramic Color & Chemical Mfg. Co. 
The Roessier & Hasslacher Chemical Co 


Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Pennsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 
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Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemica! Co. 
Titanium Alloy Mfg. Co. 
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Ceramic Color & Chute Mfg. Co. 
Drakenfeld & Co., 
The Roessler & Chemica! Co. 
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Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Kentucky-Tennessee Clay Co. 
Paper Makers Importing Co. 
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Spinks Clay » © 
The Roessler Chemica! Co. 
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Ceramic Color & Cipaest Mfg. Co 
Drakenfeld & Co. Ds B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 
Paper Makers Importing Co. 
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Brothers Co. 
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Paper Makers Importing Co. 
The Roessler & Hasslacher Chemica! Co. 
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Refractory Materials 


Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. 


Our Research Department with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


Established 1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing Plant } BL ASDELL. N. Y. 
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Drakenfeld F 
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Cornwall Stone 
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The Roessler & Chemical Co. 


Cornwall Stone (Im 
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Potters Supply Co. 
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Norton Co. 
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Hardinge 
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BUYERS’ GUIDE (continued) 


Frit 
Ceramic Color & Chemical Mfg. Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


Furnace 
Carborundum Co. (Carboradiant) 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 


G 


Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemica! Co. 


Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel! Product Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
The Roessler & Hasslacher Chemica! Co. 


Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 


Gold 
Ceramic Color & : Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 


Grinding Wheels 
Norton Co. (Alundum Crystolon) 


H 


Hearths 
Carborundum Co. 
(Carbofraz heat treating) 
Norton Co. (Crystolon) 


Hearths High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 
Carborundum Co. 
Norton Co, 


I 


Iron (Enameling) 
American Rolling Mill Co. 


K 


Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Edgar Brothers Co. 
The Roessler & Hasslacher Chemical Co. 


Kilns (China, Decorating) 
Drakenfeld & Co., B. F. 


Kryolith 
Pennsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 


L 


ed Aluminum Si Sitiess 
Sarbide) 


Carborundum Co. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co 
Norton Co. 


M 


Magnesia (Sintered, Calcined) 
The Exolon Co. 
Norton Co. 


Magnesite 
Ceramic Color & Cheats Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 


Manganese 
eramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co 


Metals (Porcelain Enameling) 
American Rolling Mill Co. 


Minerals 
Ceramic Color & Gaogient Mfg. Co. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 


Muffies (Furnace) 
Ferro Enamel Corp. 
Carborundum Co. (Carbofraz) 
Norton Co. 


Mullite (Artificial) 
The Exolon Co. 


Muriatic Acid 
Pennsylvania Salt Mfg. Co. 


N 


Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 


Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 
Titanium Alloy Mfg. Co. 
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BUYERS’ GUIDE (continued) 


Oxides 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld Co., B. F. 


it Corp. 
Pennsylvania Salt Mfg. Co. 
The Roessler & Chemical Co. 
Titanium Alloy Mfg. Co. 


P 


Pebble Mills 
Hardinge Co., 


Potters Supply Co. 


Enameling Service (Practical) 
Ceramic Color & Chemical Mfg. Co. 
Cc Vitreous Enamel Product Co. 
Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel Product Co. 


Ferro Enamel Corp. 
Porcelain Enamel & Mfg. Co. 
(Carbonate) 


Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 


Pulverizing Mills 
Hardinge Co., Inc. 


Pyrometer Tubes (Refrac' and Hard 
Porcelain) 
McDanel Refractory Porcelain Co. 


Refractories 
Carborundum Co, 
The Exolon Co. 
Norton Co. 


Refra Materials 
The Exolon Co. 
Norton Co, 


Rutile 
Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Co. 
Titanium Alloy Mfg. Co. 


ers 
Carborundum Co. 
Norton 


Potters Supply Co. 


Selenite of Sodium 
Drakenfeld’& Co., B. F. 


Selenium 
Drakenfeld & Co., B. 
The Roessler & Chemical Co. 


(Enam 
American Co. 
Silica (Fused) 
The Exolon Co. 
Silicate of Soda 


Ceramic Color & ay a Mfg. Co. 
Philadelphia Quartz C 


Sillimanite (S etic) 
The Ex Co. 


Slabs (Furnace) 


Carborundum Co. 
Norton Co. 


Porcelain Enamel & Mfg. Co. 


Soda Ash 
Ceramic Color & Chemical Mig. Co. 


The Roessler & Hassiacher Che hemical Co. 


Sodium Antimonat e 
Ceramic Color & Chemical Mfg. Co. 
Metal & Thermit 


The Roessler & Hasslacher Chemical Co. 


Sodium Fluorid 


e 
The Roessler & Hasslacher Chemical Co. 


Spar 
Ceramic Color & Chemical Mfg. Co. 


The Roessler & Hasslacher Chemical Co. 


Potters Supply Co. 


ts 
Potters Supply Co. 
Sulphuric Acid 
Drakenf 


eld & Co., B. F. 
Pennsylvania Salt Mfg. Co 


T 


Talc 
Hammill & Gillespie, Inc. 


The Roessler & Hasslacher Chemical Co. 


Tanks (Pickle) 
Ferro Enamel Corp. 


Tile (Refractory) 
Carborundum Co. (Carbofraz) 
Norton Co. 


Tile (Wall) 
Ferro Enamel Corp. 
Paper Makers Co. 
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a The Exolon Co. 
Norton Co. 
e n 
Smelters 
Chicago Vitreous Enamel! Product Co. 
Spurs 


AMERICAN CERAMIC SOCIETY 


PROFESSIONAL DIRECTORY 


‘ THE SHARP-SCHURTZ CO. Emerson P. Poste 
% Chemists for the Ceramic Industry Consulting Chemical Engineer 
We have fully equipped laboratories at Analyses: Ceramic Raw Materials and 
Lancaster, Ohio, U. S. A. Products, Fuels, Iron and Steel, etc. 


Special Investigations: Physical and 
ical Tests on Enamel, etc. 


Established 1836 Box 51, North Chattanooga, Tenn. 
BOOTH, GARRETT & BLAIR 
Analytical & Consulting 
CHEMISTS German Consulting Service 


Accurate analyses of all types 


of Ceramic Materials Dr. Hans Navratiel 


Feldspar, Clay, Sand, Colors Two years’ experience in U. S. 
Glass, Enamels, etc. Translates literature, patents. 
Assists prosecution patent ap- 
404-406 LOCUST STREET plications. Obtains indus- 
PHILADELPHIA, PA. trial information. 
The oldest commercial laboratory in America Berlin-Charlottenburg, Fritschestr. 41. 


“CERAMIC” () () S 


FOR 
ENAMEL, GLASS & POTTERY 


CADMIUM SULPHIDE 
GREEN CHROMIUM OXIDE 
BLACK OXIDE OF COPPER 
| METALLIC OXIDES 
| CHEMICALS 


CERAMIC COLOR & CHEMICAL 
MANUFACTURING CO. 


TRADE MARK 


NEW BRIGHTON, PA., U. S. A. 
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Tin Oxide 
Ceramic Color & Chomgent Mfg. Co. 
Drakenfeld & Co.., 
Metal & Thermit hg 


The R ler & Hasslacher Chemical Co. 


Titanium 
Ceramic Color & + Mfg. Co. 
Drakenfeld & Co.. B. 
Titanium Alloy Mfg. 


Titanium Oxide 


The Roessler & Hasslacher Chemica! Co. 


Tubes (Insulating) 
McDanel Refractory Porcelain Co. 
Norton Co. 


Tubes (Pyrometer) 
McDanel Refractory Porcelain Co. 
Norton Co, 


Wet Enamel 
Ceramic Color & Chemical Mfg. Co 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel 
Porcelain Enamel & Mfg. Co. 


Whiting 
Drakenfeld & Co., B. 


The Roessler & Chemical Co. 


Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Titanium Alloy Mfg. Co. 
Philadelphia Quartz Co. 


SILICATE 


OF SODA 


“U” BRAND 


.-- FOR efficient, economi- 
cal cements for kilns, boiler 
furnaces, coke ovens and 
saggers. 


Bulletin 24, Silicate of Soda 
Cements furnished on request. 


PHILADELPHIA 
QUARTZ COMPANY 


General Offices 
121 S. Third St., Philedelphie, Pa. 


Chicago Office: 205 W. Wacker Drive 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 


McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 


Mr. Ceramist— 
The Clay 
We have ¢ The Facilities 
The Experience 
H. C. SPINKS CLAY CO. 
Newport, Ky. 
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WHAT FUTURE FOR CERAMICS? 


Ceramic products are meeting increasingly stern 
competition. 


Ceramic products are not wholly meeting present 
requirements or securing their just share of business. 


Have you visioned the future demands for the 
product you are making? 


Do you know how to meet them? 


These are problems which the ceramic technolo- 
gists must solve. They involve academic problems 
translated into better products, new products, 
and new uses of products. 


This Is the Theme for Our 


1933 ANNUAL MEETING 
Week of February 12 
Hotel William Penn Pittsburgh, Pa. 


BE YE PREPARED! 
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REFRIGERATORS 
RADIO RESISTORS 
BUTCHERS’ FIXTURES 


BARBERS’ SUPPLIES 
SANITARY WARE 
REFLECTORS 
TABLE TOPS 
NOVELTIES 


PORCELAIN 
ENAMEL 
& MFG. CO. 


Eastern and Pemco Aves. 


BALTIMORE - MARYLAND 
U-S-A- 


Since 1848 
Importers of 


ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


Dependable Qualities of 
Ceramic Materials for 
all Branches of the 
Industry 


HAMMILL & GILLESPIE, INC. 
225 Broadway 
New York 


Ceramic Service? 
We Give It 


We Manufacture— 
Pins 
Stilts 
Thimbles 
Spurs 
Saggers 
Crucibles 
Tile for Decorating Kilns 


We Sell— 


Ball Clay 

Sagger Clay 

Wad Clay 

Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 
Domestic Whiting 


THE POTTERS SUPPLY COMPANY 
EAST LIVERPOOL, OHIO 
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uniformity 


M & T enamels are made in the most modern 
enamel plant in the country. The actual 
smelting is done under the direct super- 
vision of men with years of experience. 


Quality of materials employed, weighing and 
mixing of materials, as well as quality and 
quantity of fuel, time, teraperature, furnace 
atmosphere, rate of smelting, degree of 
melting, and final uniformity of melting are 


under rigid automatic control at all times. 
Nothing is left to the personal opinions of 
the operators. 


The exhaustive series of chemical and physi- 
cal tests to which cach melt of M & T 
enamel is finally .ubjected is your guarantee 
of highest quality and absolute uniformity. 


Metal & Thermit Corporation 


CERAMIC DEPARTMENT 


HOMER F. STALEY - MANAGER 
R. R. DANIELSON DIRECTOR OF RESEARCH 


120 BROADWAY, NEW YORK CITY 
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